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The new Lima-Hamilton 
fouwr-cycle engine, using the 
new Elliott high-pressure 
turbocharger, operates at 
high BMEP 











TURBOCHARGER 


FOR FOUR-CYCLE ENGINES, 250 HP UP 


TYPE H (FOR HIGH PRESSURE) 


With the experience gained in ten years of 
building thousands of turbochargers for 
four-cycle diesels, Elliott engineers have de- 
veloped and proved in service two new 
types of turbochargers, providing through 
supercharged combustion, even greater 
added power than the former design, even 
greater assurance of continued operation, 
even greater savings in fuel, in lube oil, and 
in maintenance. 


Type H is especially designed for four-cycle 
diesel engines operating at high BMEP. 


Type L serves low air pressure needs. 


TYPE L (FOR LOW PRESSURE) 


In addition to greater sturdiness and simpli- 
fied design resulting in higher quality per- 
formance, the new Elliott turbochargers pro- 
vide the following distinct advantages: 
Driven by exhaust from the engine, 
with no mechanical connection, thus — 
Automatically adjusted to engine 
load — 
Rotating in one direction only, whether 
engine is going forward or reversing. 


Every four-cycle diesel engine builder and user 
will be interested in this new development. Full 
details and data on request. Write. 
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Votes on This Jeane 


How to Select 
Centrifugal Boiler Feed Pumps 
As power plant pressures and tem- 
peratures have gradually risen to their 
present high values, it has become more 
and more important to develop and use 
the proper feed pumps correctly to fit 
the conditions of the cycle. This article 
tells the power engineer what he has 
to do to accomplish this. 


Fire Your Gas Safely 

Because of the increasing availability 
of gas and oil in many parts of the 
country, caused by the extension of the 
pipe lines, a great many power engi- 
neers are interested today in burning 
gas or oil instead of coal, or in the case 
of new plants, designing them specif- 
ically to burn gas with coal or oil 
standby or the reverse. 

If for one reason or another a plant 
has decided to burn gas, it must take 
certain precautions because gas must 
be handled in a different way from coal 
or even oil. It is true that there have 
not been very many bad accidents in 
gas-burning power boilers and that is 
due to certain precautions that every- 
body should take and most every- 
body does take. When these precau- 
tions are taken, gas forms a very fine 
boiler fuel. 

Various devices for preventing explo- 
sions in the gas-fired furnace and vari- 
ous methods of operation to keep the 
gas-air mixture just right are discussed 
in this article. 


Insulation Methods for 
Steam-electric Power Units 

This fine two-page article by the 
superintendent of Miami Fort Station 
(see May issue of Power ENGINEERING 
for complete description of the Station) 
tells in detail how the new steam-elec- 
tric generating units at Miami Fort and 
West End stations in Cincinnati are in- 
sulated and what materials are used. 


Hot Zeolite Softening 

During the last few years the ion 
exchange method of water treatment 
has come into prominence and, where 


its costs can be justified, it has proved 
highly successful. 

There are many instances, where 
intermediate boiler pressures are in use, 
where extreme high purity water is not 
required and in these cases the two- 
stage hot process method of treatment, 
because of its lower cost, still has many 
attractions. 

In recent years a combination of 
these two methods has evolved—the so- 
called hot zeolite process which uses 
a styrene-base resin zeolite softener as 
second-stage treatment following a 
first-stage hot process precipitation 
softener. 

It is this method that Mr. Calise con- 
siders in this article. While this com- 
bination system has been used in 
Europe for a number of years and in- 
stallations of it have been in operation 
in this country, in general it is not too 
well known. 

For this reason, this comprehensive 
description of the method will be wel- 
comed by all operating engineers and 
designers of water treatment equip- 
ment. 


Dual-Fuel Diesel 
Cuts Municipal Power Costs 

This short article tells how this 1440- 
hp Superior Dual-Fuel Diesel gener- 
ating unit was installed at the Ames, 
Iowa, Municipal plant in 1947 to fur- 
nish power while a new steam plant 
was being built. 

It proved so successful and economi- 
cal that now that the steam plant is in 
operation this Diesel unit is retained to 
supply supplemental power at time of 
peak load. 


Dow’s South Power Station— 
Latest Thing in Industrial Power 
This article, including a complete list 
of equipment, describes the new and 
very advanced power plant just put 
into operation last month by Dow 
Chemical Company at Midland. This is 
is the fourth large power plant in- 
stalled there to serve the tremendous 
chemical processing operations. 
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RANSFORMING old railroad rails into useful 

products, such as fence posts, bedsteads, clothes 
poles, wheelbarrow handles and playground equipment, 
keeps about 20 mills busy in the United States and 
Canada, says American Iron and Stee! Institute. The 
old rails are not remelted. They are heated to rolling 
temperature in a furnace and then are sliced into three 
parts—the head of the rail; the web, namely the middle 
part of the rail; and the flange or base of the rail. Each 
of these sections is then rolled to the required size and 
shape. Concrete reinforcing bars, structural tubing and 
light rails are the principal products rolled. About 
700,000 tons of finished product, mostly bars, are rolled 
each year from old material such as rails, axles and 
other products suitable for conversion by hot rolling 
without remelting. Rails have been used as a source of 
material for re-rolling since about 1860. 


s * * 
|, oper yor ses HORNS can be made less raucus 


and yet just as loud, says an acoustics expert at 
Armour Research Foundation of Illinois Institute of 
Technology. The formula: cut out some of the high 
notes. 

Daniel Callaway, associate physicist at the Founda- 
tion, describes a two-month study of horns, sponsored 
by the Foundation as part of a general survey of all 
city noises, which led to his assertion that the higher 
pitches of horn blasts ought to be removed. He said it 
could be done at low cost, with the saving on nerves 
more than making up the difference. 

Three types of car horns were investigated: 1.— 
electrically operated trumpet, made up in pairs and 
harmonically tuned. These are found on most new cars. 
2.—compressed air, the long, deluxe models sometimes 
custom installed on expensive cars. 3.—vibrating dia- 
phragm, or “beep-beep” type, the least expensive. 

Models of all three types got the same treatment and 
analysis, both in the laboratory and the field. The horns 
ranged from 100 to 115 decibels at 10 ft, Callaway re- 
ported, which is “very loud,” since trafic measures from 
70 to 90 decibels on the sound meter. 

Callaway would cut out all sound above 1200 cycles 
per second, leaving the lower frequencies as they are. 
He did this electronically on a recording of a horn blast 
and reported improvement. 

Work on a special horn using only the frequencies 
below 1200 cycles per second is going on at the Founda- 
tron 

“The worst thing about automobile horns is how 
people use them,” admitted Callaway. “We can’t solve 
that in the laboratory.” 


* * * 


EW INSTRUMENT designed to facilitate obser- 
vation and photography of air flow phenomena 
has been announced by General Electric’s Special 
Products Division. The instrument known as the 
“Schlieren Light Source” is a self-contained unit hous- 
ing power supply, control circuits, lamps, and optical 
system. It furnishes both continuous and high intensity 
flash illumination. 
The Schlieren system operates on the principle that 
a change in air pressure or temperature produces a 
change in the air’s light bending properties. (Like the 
familiar shimmer of air above a heated road in the 
summer time.) 
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ERS’ PREVIEW 


A eosect like Grand Coulee Dam is so spectac- 
ular in its physical size that the public is seldom 
aware of many of the detailed problems to be solved 
as the plant goes into operation. The public is properly 
astounded at the tremendous 150,000-hp hydraulic tur- 
bine generators, the spectacular spillway, and is also 
frequently surprised to learn that one of the principal 
functions of Coulee Dam will be to supply irrigation 
water to a tremendous area and that this water is being 
pumped by gigantic pumps each having a capacity of 
1600 cu ft per second and each driven by a 65,000-hp 
motor. 

However, here are a few of the details that go along 
with the big hydroelectric gang and pumping 
units. For example, the tempo of the flood control 
“hold-back” behind the dam has been stepped up to 
keep pace with the rising spring run-off. In June the 
level of the Franklin D. Roosevelt Lake was raised by 
a foot on June 16 and was raised another 0.9 foot 
within the next 24 hours. The first tentative schedule 
called for a holdback of 5 ft in 10 days, but this was 
later boosted to almost 7 ft in 9 days. This would equal 
a flood one foot deep over a half million acres of the 
Columbia Basin. If the maximum holdback were re- 
quired, Grand Coulee Dam would have stored enough 
water above the normal reservoir level to flood the en- 
tire state of Rhode Island with water a foot and one- 
half deep. 

Here’s another detail. Crowded living conditions for 
government employees in 25 single-bedroom homes of 
Coulee Dam will be alleviated by the building of an ad- 
ditional bedroom to each of the 25 units, but it may 
take 300 days to complete all of these. 

Here’s another. Ray M. Moorhead, materials engi- 
neer at the Dam, has been rewarded for an invention 
that promises to lick the age-old contractor’s problem 
of connecting circular pipe to concrete. The device em- 
ploys two eyebolts and a hemisphere to cinch the con- 
crete or tile pipe against the form which is prepared 
for concrete pouring. It saved up to three hours in each 
installation at the Yakima Project, where the idea was 
first developed. 

In the Grand Coulee Gorge an estimated 20,000 
acres must be cleared of sagebrush preparatory to the 
first placing of water in the storage reservoir in the 
summer of 1951. This is being done first by spraying by 
airplanes, using a combination of 2 4-D and 245-T, 
mixed with an aromatic oil. In addition to dusting by 
plane, the dusted sagebrush must then be burned under 
proper conditions of wind and humidity. Yet there are 
still a great many things in clearing this land that can 
be done only by heavy ground equipment—for example, 
clearing out fence posts, barbed wire and so on. It is 
most important, however, that weeds be killed before 
water is flooded into the upper Grand Coulee, other- 
wise the flow might sow the seeds over a vast area of 
the basin through irrigation canals. The obstructions of 
the reservoir must be removed, lest they clog the irri- 
gation channels. 

Finally, aluminum crest railings with lighting for the 
Grand Coulee Dam will cost $195,003.08 for > oe mate- 
rial and $67,109.50 for installation. The railings, ap- 
proximately 4000 ft long, will have built-in lighting 
similar to the railings installed at Shasta Dam in Cali- 
fornia. Don’t forget those railings include all the light- 
ing equipment, are installed outdoors and the lighting 
must operate under all weather conditions. 
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Wome LARGEST reheat bowler to generate 
steam for electricity has been purchased by Con- 
solidated Edison Co. from The Babcock & Wilcox Co. 
The utility company will build a new station in Astoria, 
Queens, to house the giant boiler and other related 
equipment for generating electricity, and says the first 
unit installed will cost $25,000,000. The new station 
and equipment is a part of Consolidated Edison’s half- 
a-billion dollar expansion program and is the first new 
station to be built by the company since 1926. 

The new boiler will be as high as a 14-story building 
and will produce 1,200,000 Ib of steam per hour. The 
boiler will initially burn oil, with provision for future 
installation of coal-burning equipment. It will develop 
steam temperatures of 1000 PF. 

* * . 
MACHINE which in a 25-ft square room will 
reproduce the electric power network of all IIli- 
nois outside Chicago, yet use less current than the oven 
of an electric stove, is to be built at the University of 
Illinois 

Problems it can solve include: where to place new 
power lines for greatest efficiency; how to prepare for 
emergencies when a line may be interrupted and others 
have to take over the load; what to do in a city to meet 
overload troubles; what facilities to build to provide for 
a new heavy-power industry; and many others. 

It will save millions of dollars for the power indus- 
try of the state. In one hour engineers will learn from 
it more than from three months of complicated calcu- 
lations; and im some cases get answers which no amount 
of calculation could provide 

It will be used for service to the power industry, for 
teaching, and for research in both electrical and other 
fields. It will cost approximately $50,000 the major 
part of which is being provided by three power com- 
This is the latest of many 
Illinois have 


panies operating tn the state 


projects in which power companies of 
cooperated with the University 

The machine will be called a “10,000-cycle A.C. Net 
Analyzer.” Plans for it have been made, many 
parts ordered, and work on remodeling the room for 


Ie will be operating by early 


work 


the machine has begun 
fall of 1951 

Providing funds for the machine are the Illinois 
Power Co. of Decatur, Central Illinois Public Service 
Co. of Springheld, and Union Electric Co. of Se. Louis. 
In return, these companies will have use of the ma- 
chine for up to each year. The Sangamo 
Electric Co. of Springheld is giving the 6,000 con 


13 weeks 


densers for the machine 

Illinois power companies not in the fund-providing 
group also may use the machine, but will pay a slightly 
higher operating charge than that made to the sponsors 


= * + 


ARGEST and most powerful “atomic furnace” in the 

4 country began operating August 22, 1950 at Brook- 
haven National Laboratory, Upton, N. Y. It is an 
atomic research reactor, designed for production of 
neutrons by nuclear fission of uranium, for use in re- 
search on the structure of matter, on production of 
radioactive fission products, on research in metallurgy, 
biology and so on. The reactor is a huge graphite- 
uranium pile, which, at its designed power level, will 
develop heat at a rate of 30,000 kw. It was built to 
the specifications of the Brookhaven reactor staff and 
the AEC by H. K. Ferguson Co. Further details of 
this important development in our nation’s atomic 
energy program will be given in a future issue of our 
companion magazine AToMiIcSs. 


URIOUS to find out how good the Russians are 

in science, are you? Well, perhaps you can find 
out in this way: For the benefit of highly-specialized 
laboratories and individual chemists, Consultants 
Bureau, 152 W. 42nd St., New York 1, will provide 
copies of the English translation of any article in 
Russian from the Journal of General Chemistry of 
the USSR, at $5 per article, and from the Journal of 
Applied Chemistry of the USSR, at $7.50 per article. 
Orders for copies of the translations of individual 
articles should cite title, author, and original Russian 
pagination of the article desired. Payment at the rate 
cited above should accompany order. (These rates 
apply regardless of the length of the individual article.) 


* * * 


“[ eaniric pressure in the international rocket race to 
keep coming up with the latest word in rocket engine 
design for piloted aircraft and guided missiles is push- 
ing out new engines in this country before yesterday’s 
engines have been subjected to enough field experience 
to show up any bugs they might have. It is not un- 
common for engineers building rocket engines to hit 
a snag and have to stop and do a little fundamental 
research on their own. 

These facts were disclosed at the spring meeting of 
the ASME by Harry B. Horne, Jr., assistant to the 
executive vice president and general manager of Re- 
action Motors, Inc. “The rocket engine of today’s 
design suffers from a distinct lack of field operational 
experience except in a very few cases,” Mr. Horne said. 

O This condition has been brought about by restric- 
tion of funds for the procurement and operational 
testing of missiles and aircraft powered by liquid 
rocket engines. 

“If it were necessary to make a choice of absolute 
values, it would be difficult to say which is the wiser 
course in the expenditure of development funds: to 
keep reaching for higher and higher degrees of de- 
velopment through the route of new items, or to de- 
velop an existing item more thoroughly,” he said. “It 
should not be necessary to choose; both programs are 
necessary for proper balance.” 

* * * 

HORT OF SODA ASH for your boiler feedwater 

treatment? As this is written, a strike has shut down 
a number of chemical plants, threatening a severe short- 
age of soda ash, unless some change occurs suddenly 
You will remember that a soda ash shortage also 
occurred in 1947. At that time a number of chemicals 
were proposed as substitutes for soda ash, to enable 
power plants to continue treatment of boiler feed 
water and thus keep running 

For example, you may be able to do something with 
caustic soda, if the water conditions are right Or per 
haps alterations in the internal chemical treatment may 
permit lime softening without soda ash. In other cases, 
recirculation of boiler water to hot process lime-soda 
softeners will help. Or Zeolite mineral in a filter bed 
may serve temporarily, the zeolite effluent being blended 
with lime-softened water. Barium carbonate has been 
satisfactorily substituted for soda ash, although the 
higher cost of doing this may be justified only in an 
emergency to keep a plant in operation. 

The various soda ash substitutes and details of their 
use were discussed in 1947 in Betz Technical Paper No 
110. If you're already being handicapped by the soda 
ash shortage, or think you may be, perhaps you ought 
to look into one or more of those substitutes. In any 
case, you will, of course, get a competent boiler water 


treatment chemist to guide you tn using them 





YOU CAN MAKE A 
DOUBLE SAVING 


Reduce Diesel fuel and maintenance 
costs by using TEXACO URSA OILS 


Clean engines do more to assure Diesel econ- 
omy than any other one factor. Use Texaco 
Ursa Oils and your maintenance costs, for 
example, will come down, because Texaco Ursa 
Oils keep harmful carbon and sludge from 
forming ... keep rings free, ports open, valves 
working properly. This means, of course, bet- 
ter compression and combustion . . . with a 
resulting reduction in the amount of fuel used. 

Texaco Ursa Oils are especially made to 
resist oxidation and to stand up under heat 
and pressure. They protect bearings from cor- 
rosion .. . assure longer life for all moving 
parts. 

Leading Diesel manufacturers approve 
Texaco Ursa Oils, and you can get them in 


suitable viscosities for every type and size of 
Diesel. They are easily America’s No, 1 Diesel 
lubricating oils. In fact — 


More stationary Diesel h.p. in the 
U. S. is lubricated with Texaco Ursa 
Oils than with any other brand. 


Get a Texaco Lubrication Engineer to show 
you how Texaco Ursa Oils can make a double 
saving for you on your Diesel operation. Just 
call the nearest of the more than 2,000 Texaco 
Wholesale Distributing Plants in the 48 States, 
or write: 

The Texas are 135 East 42nd Street, 
New York 17, N. Y 


rsa Oils 


FOR ALL an ENGINES 
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Maintenance costs are less because there's less 
maintenance. 


In a nutshell, that’s why more and more utilities, insti- 
tutions and industrial plants distributing steam are 
turning to Yarway Gun-Pakt Expansion Joints. 


Servicing Gun-Pakt Joints never interrupts heating or 
production. They are serviced under full steam pres- 
sure, without shutdowns. 


To repack a Gun-Pakt Joint you simply insert a plug 
of plastic packing, turn a wrench, and the job’s done. 
Special Alemite fittings provide for proper lubrication. 


Users report that Gun-Pakt Joints cost little to 


Single-end, welding 
type Gun-Pakt Joint 
with bese. 150 Ibs. 
pressure. #- 
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maintain. One who has kept accurate records says 
“65 cents per year per joint.” Others claim even less. 


Available with single or double ends, welding or 
flanged types, in sizes from 2” to 30”, with traverses 
from 4” to 24”, and for pressures to 400 psi. 


For the full Gun-Pakt story, as well as information on 
other Yarway slip-type joints, write for Yarway 
Bulletin EJ-1912. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


A FEW REPRESENTATIVE 
USERS OF YARWAY 
GUN-PAKT EXPANSION JOINTS 


City of Cleveland + Georgia Power Ce. + Philadelphia 
Electric Co. + Dayton Power and Light Co. « Jacksonville 
Stete Hespitel + Univ. of California « Agfa Ansco Corp. + 
Armstrong Cork Co. + Chrysler Corp. « General Motors 
(Buick Div.) ¢ Westinghouse Electric Co. + Central Heating 
Pient, Washington, D. C. 
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100 whats here 


NO the popular BeW Integral-Furnace Boiler design 
available in a cost-saving shop-assembled unit 


Now, for the first time . . . all the inherent advantages of “packaged” 
boilers, plus the traditional economies of B&W’s Integral-Furnace 
construction, are combined in a new factory-assembled water-tube 
unit. It's the B&W Integral-Furnace Boiler, Type FM—delivered fully 
equipped for immediate operation. 


A modern development of the original B&W Integral-Furnace Boiler, 
this new unit embodies the experience gained through engineering 
and building over 100 million pounds per hour of installed steam 
capacity to the same basic design. 

Small and medium size plants, institutional and commercial estab- 
lishments will find in this unit all the answers to low-cost heating 
and process steam-generating requirements from 3,000 to 35,000 
lb. per hr. at pressures to 250 psi. Large plants, too—where space 
and load characteristics warrant—may profitably consider several 
packaged boilers as against a “tailor-made” installation. 


Coordinated, designed, and built under a single responsibility, this 
new unit is backed by the same tradition of service-satisfaction that 
has identified B&W with reliable, low-cost steam generation for 
more than 80 years. 


Send for bulletin G 72, 


detailing the many advantages 
of this new BOW creation m 
low-cost steam generation 
The Babcock & u ileox 
Company, 85 Liberty Street 
New Yoré 6, N.Y 








COST-SAVING FEATURES OF THE NEW 
B&W INTEGRAL-FURNACE BOILER, 


TYPE FM 





5 | Product OT 
BEéNu Engineering 


Jor I conomy 


e Saves Erection Time and Cost 
e Meets Wide Range of Service 
e Handles Quick Load Changes 
» Fast Steaming 

e Low Maintenance 

e Easy Accessibility 

e Suitable for Outdoor Service 
e Burns Oil and/or Gas 

e Saves Fuel 

e Saves Space 

¢ Safe, Automatic Operation 
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The De Laval barrel type boiler feed pump is designed to meet 
the exacting requirements of modern, fast-steaming, high 
pressure, central stations. When sudden load changes call for 
water in a hurry this pump can be thrown on the line quickly 
without slow pre-heating. 
Inspect the above drawing and you'll see how the pump has 


been designed to minimize the effect of sudden temperature 
change. 


@ inner assemsiy completely free to expand independently of 
outer barrel. 


© Automatic HYDRAULIC BALANCING Device with radial throttle bal- 
ances all axial thrust completely and automatically — un- 
affected by temperature change. 


© inoiviovat sorine oF piapHracas lessens temperature strains. 


© LARGE CLEARANCE LABYRINTH WEARING RINGS have ample tolerance 
for thermal! expansion. Action of these rings does not depend 
mS upon maintenance of close clearances. 
ht) - / Send for Catalog 15-7-G 
~a” BF.7 


4 
DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 
DE LAVAL 





TURBINES + HELICAL GEARS «+ 


CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS * 


WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 




















YOU'LL SAVE MONEY WITH A SPREADER 


YOU'LL SAVE EVEN MORE WITH A... 


Three = 15’3” traveling grate Perfect Spread Stokers installed under Erie City Bent Tube boilers deliver a moximum of 55,000 
lbs. per hour ot @ well-known chemical plant in Missouri. Sverdrup & Parcel, Inc., St. Louis, were the Consulting Engineers. 


Only Perfect Spread Stoker assures even coal dis- 


tribution ... won't clog on wet coal ... has a cinder 


return system that works...adjustable overfire air 


THERE'S NO GUESSWORK about it. You'll save real 
money — important sums regularly — with a spreader 
stoker. It enables you to burn a wide range of coals, 
including the cheaper, high ash coals, with top effi- 
ciency. No more paying premiums for coal when you 
have a spreader stoker. You utilize the coals that are 


attractively priced in your locality. 

IN SPREADER STOKERS—IT'S PERFECT SPREAD 
—FOR MOST STEAM AT LEAST COST 
Exclusive features, unique in design, make the Perfect 
Spread Stoker the most efficient spreader that has ever 
been built. First and foremost, its feeder assures posi- 


eptembe 7s WER EN 


tive, continuous and accurate coal feed . . . it won't clog 
even when coal is wet. Next, the spiral overthrow rotor 
is unmatched for even coal distribution. And the engi- 
neered cinder reinjection and adjustable overfire air 
system are final assurance of superior fuel combustion. 

Perfect Spread Stokers are made in both continuous 
discharge, dumping and stationary grate types. Coal 
feed is adjustable from 50 Ibs. to 7,500 Ibs. of coal an 
hour per feeder. Capacities range from 8,000 to 500,000 
Ibs. of steam per hour. Mail coupon on next page for 
full information . . . and be sure to call in your Con- 
sulting Engineer for recommendations regarding your 
requirements. 


NEERING 59 











STOKER BL/7 --+> 


PEREERT SPREAD STOKER 


\ if 





2 SY 
Pann nens ENGINEERED CINDER REINJECTION SYSTEM: An ex- 
os aoe oo ; J tremely efficient system; all fittings of alloy iron. 
Air driven through the venturi section sucks cinders 
into the air stream for return to the furnace. A 
separate line is provided for each cinder drain point. 

















NON-CLOGGING CONVEYOR FEEDER: Coal 
enters feeder from hopper, and is con- ADJUSTABLE OVERFIRE AIR SYSTEM: Most of the over- 


veyed positively, continuously and uni- fire air enters furnace through nozzles in side or 


formly forward. Coal is not fed in shugs. or by Each aga a ah ble separate venturi-type 
individually adjusta 





WHERE UNDERFEED STOKERS ARE INDICATED 
YOU CAN'T BEAT THE TAYLOR STOKER 


Taylor Underfeed Stokers of adequate grate area deliver over 90% of 
the ash to the ashpit . . . and most of the remainder is collected in boiler 
passes without expensive dust recovery equipment. 

Shown at right is a 7-Retort, 25 Tuyere Taylor Stoker. It provides low- 
cost steam for plants of moderate size. The principles of combustion are 
identical with those of the high capacity Taylor Stokers that are the 
standard for central stations and large industrial plants. 





(A) BB eke ee 
American Engineering 
2608 Aremingp Ave., hiladelphia 25, Pa. 
Gentlemen: We are interested in “most steam at least cost.” 4 
AMERICAN ENGINEERING [isis -seieeesonamiens 
Taylor Stokers. 


COMPANY Name Title 
Company 


Address 
Other AE Products ore Marine Deck Auxiliaries, Hele-Shaw ond 


Hydramite Fluid Power, Lo-Hed Hoists, Cor Shokers, Cor Pullers City -Zone State. cal 
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“operation” Ss SB BET. 


The Foster Wheeler Outdoor Steam Generator illustrated here is designed 
to operate under severe climatic conditions at an elevation of 3100 feet. 
The plant is being engineered and constructed by Ebasco Services Incorpo- 
rated for the Montana Power Company at Billings, Montana and will sup- 
plement the company’s present hydro system, providing additional capacity 


© take care of load growth. 


psed firing aisle is provided and the space under the firing aisle and 
is housed to afford storage and shop space. The drum ends 
© house the water columns, gage glasses, safety valves, 
ch items as instruments, controls, drains, is 
ating in the drum end enclosures, with the 
weather. 


Plant site on the banks 
of the Yellowstone River 


FOSTER WHEELER CORPORATION 





FOSTER WHEELER 
Outdoor Unit for the 
MONTANA POWER COMPANY 


at Billings, Montana 


Model of plant 





Pressure Superheate 


Final Steam Temperature. . . ° 





165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER W WHEELER 
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“quipment by 


OT 


CONTROL 
SYSTEMS 


Hagan pioneered in the field of automatic combustion 
control systems for both stationary and marine boilers— 
and still leads. Engineering of these and other control 
systems is one of Hagan’s major activities, but the com- 
ponents of these systems are suitable for many other 
applications, and may be purchased separately. 





OT 


FLOW 
MEASUREMENT 


The Hagan Ring Balance Flow Meter is a rugged and 
accurate instrument, adapted for a wide range of static 
and differential pressures. Calibration is the same for dry 
or wet service; range changing is exceptionally easy. Suit- 
able for water, steam, air, gas, oil, and other fluids. No 
stuffing boxes. Calibration by dead weight method checks 
or takes the place of water column methods. Photos show 
a few typical models of this meter. 





OT 


FORCE 
MEASUREMENT 


and other purposes 


As designers of control systems, Hagan engineers have on 
many occasions encountered problems which required the 
development of special equipment. Some of this equip- 
ment has proved to have a wider field than the original 
application, and has been made commercially available. 
Several such units are shown here. 


For full information on any of this equipment and its¢ 
application to your specific problems, write to Hagan Cor- 
poration, Hagan Building, Pittsburgh 30, Pa. 





Diaphragm T toges 
ype 'F 
Regulator Master Sender 


Variable Ratio Receiving Differential 
Regulator Regulator Transformer Type “F’ Totolizer 





Ring Balance Flow Meter Ring Balance Fiow Meter Dual Meter with Integrator Single Ring Meter without Integrator 
(indicating, Integrating & Recording) (Integrating & Recording) (Case Removed) (Rear View) 








MicroTrans 


MicroServo 


V Port Butterfly Vaive Thermostat 
Hagon ThrusTorq Steam Separator 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 


HAGAN 


MALL 
BsUuROMIN 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS ’ catcon 


METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSTIORQ FORCE MEASURING DEVICES 
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A Single Responsibility 
for Pumping Performance! 


EAT THIS KIND OF COMBINATION 

— at any price: An excellent 

quality boiler feed pamp, high relia- 

bility motor and complete « ntrol— 
all Allis-Chalmers built and backed ' 
Y ¥ save time and moncy in ne 
gotiation, installation and operation 


ASK THE POWER PLANT USER! 
Regardless of which of the 3 Allis 
Chalmers boiler feed pumps de 
finally settle on, 
here's the kind of marntenance op 
expect and 


scribed at right you 


erational record you can 


get when you invest in A- 


BASTERN UTILITY, 735 gpm pumps, 
after 45,000 hours no measurable 
wear on shaft sleeves, rings or inter 


nal parts 


MIDWEST UTILITY, 6x4, 5-stage 
pumps, “After 82,000 hours not 


FOR EASTERN UTILITY — one of three 5x5, 12 stage 
Allis-Choimers Barrel Boiler Feed Pumps rated 
227,000 ibs/hr (480 gpm) 1750 Ibs/hr 0” G., 
driven by 3575 rpm, 800 hp Allis-Chalmers 
squirrel-cage motors. 


001 inch wear on any internal part.” 


OHIO UTILITY re-ordered three 1800 
p.s.i, pumps on strength of this per- 
formance — “Only .002 inch wear 
on rings after 8 years operation on 
pum ps 

And on the motor end, a midwest 
Utility reports, “in over 20 years of 
uninterrupted service with three, 800 
hp, two-pole motors driving boiler 
feed pumps we've had to order re- 
placement parts just twice at a total 
cost averaging less than $12 a year!" 


CHOOSE FROM 3 TYPES PUMPS: 
ww Barrel-type, for larger steam 
stations operating against the higher 
pressures, 1200 to 2500 Ibs; 300 to 
2000 gpm. 

Be “Doubleton,”’ for pressures 
between 1200 and 1800 p.s.i. 


Ww Standard Type “M,” for pres- 
sures usually under 1200 p.s.i, 


BENEFITS OF 
“PACKAGE” INVESTMENT 


Yes, for quality performance in your 
power plant, get hold of an Allis- 
Chalmers pump application engineer 
today. He's an expert at figuring re- 
quirements at the economy point. 
And he’s ready to show you where 
and bow a complete Allis-Chalmers 
“Power Plant Pumping Package’... 
pumps, motors, control, will keep 
you ahead in time, performance, and 
freedom from worry. A-3040 
ALLIS-CHALMERS, 953A $0. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


. p , g 









Putting the 
“squeeze” on 


] this modern 5-stand tandem cold- 

rolling mill at a midwest steel mill, giant 
kup rolls squeeze strip steel to thou 
sandths of an inch thickness. Taking the 

int of this punishing work are the end 
bearings on the rolls. Protection and proper 
operation of these bearings call for a lubri 


cant that can really take it 


Recommended by a Standard Oil lubri 
ItION spec ialist, a STANOIL Industrial Oil 


] 


has been used on these bearings for 1! 


years of hard continuous operation. Clean, 
effective lubrication, together with excel- 
ient maintenance practices by mill opera- 
tors, has held bearing-upkeep costs to a 
minimum. The oil-circulating system, 
which includes two 6,000 gallon oil tanks, 
has remained entirely clean. STANOIL has 


shown practically no deterioration in use. 





You can rely on this unique multi-pur- 
pose oil to give you the same, clean, de- 
pendable service in hydraulic units, speed 
reducers, and circulating systems. You can 
rely, too, on the expert, on-the-spot service 
of a Standard Oil lubrication specialist. 
How you can obtain his help, quickly and 
easily, is explained at the right. 

Standard Oil Company (Indiana), 910 


South Michigan Avenue, Chicago 80, III. 


STANOIL 


0) ee 


ladestrial Oil 


What's YOUR 


Warren Erickson, Lubrication Engi-, 
neer at Standard Oil's Chicago off 
fice, helped this midwest steel mil 
(see left) make important savin 
through the use of STANOIL Indus 
trial Oil on a cold-rolling operatio 
He was close at hand, gave mill op 
erators engineering service when! 
they needed it : 


There's a corps of Standard Oi} 
Engineers and lubrication special4) 
ists throughout the Midwest. You'll 
find one located near your planty 
You can reach him simply by phon@ 
ing your local Standard Oil Com- 
pany (Indiana) office. His experi 
ence and special training will help 
you get maximum benefits from 
STANOIL and other outstanding 
products such as: 


duty cutting oils meet today's most ex- 
acting requirements and highest pro- 
duction schedules. Grades vary in vis- 
cosity and compounding. Each contains 
the correct proportion of extreme-pres- 
sure and friction-reducing ingredients. 


STANICOOL HD Soluble Oils, Because of 
additional compounding, these heavy- 
duty soluble oils possess the cooling 
ablity of an emulsion and also give bet- 
ter tool life and finer finishes than do 
conventional soluble oils 


: 
3 
: 
- 
STANICUT Cutting Oils. These — 
. 
‘ 






STANOSTAMP Compounds. [hese widely 
accepted products have demonstrated 
their ability to handle heavy stamping 
or drawing operations of low-carbon 
or alloy steels. Each of the three grades 
is a paste compound to which water 
can be added to provide the most eco- 
nomical applications. STANOSTAMPS 
offer maximum protection for dies and 
work, can be readily removed in con- 
ventional washing equipment 









STANDARD OIL COMPANY (INDIANA) @2ITD 





These Bailey Boiler Controls at the Ch 
Too! Company's new plant in Utica, N. Y 
operation of three 25,000 Ib ; 


stoker-fired boilers 





How to INCREASE 
the Efficiency of YOUR 
BOILER-ROOM DOLLAR 





Kefore you get steam you've got to spend 


dollars —so dollars are a form of energy. 


And if your boiler-room dollars are invested 
in equipment that isn’t working efficiently, 
economically, your “investment” is poor. 

That's where co-ordinated controls by Bailey 
can help. Here’s why they'll increase your 


“boiler-room investment efficiency”: 


1. Complete Range of Equipment — fully 

co-ordinated. You need never worry that 

a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control, 


. Direct Sales -Service — conveniently lo- 
cated near you. Bailey Meter Company's 


sales-service engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better “boiler-room investment” efficiency 
—for more power per fuel dollar, less outage 
and safer working conditions, yeu owe it to 
yourself to investigate Bailey Controls. Ask a 
Bailey engineer to arrange a visit to a nearby 
Bailey installation. We're proud to stand on 


our record: “More power to you!” 
- A-111.0 


ROAD 


040 IVANHOE 
L OHIO 


EVELAND 10, 


1 
c 





For easier, hetter welding... 


GRINNELL 
WELDING 
TINGS 


A qualified welder can make 
welds quickly and easily with 
Grinnell Welding Fittings. These 
fittings are made by a hydraulic 
forging process that assures uni- 
form wall thickness at all points 
and true circularity throughout. 
Of seamless, one-piece construc- 
tion, they can be cut at any angle 
to match up with standard 
weight, and extra strong and 
heavier wall pipe in LD. or O.D. 
sizes. Pressure-temperature rat- 
ings are equal to or greater than 
those of seamless steel pipe. 
Grinnell Welding Fittings are 
process stress-relieved. 


4°-337 
GRINNELL 


Al06 GRA 
SCH.80 


Each Welding Fitting bears a 
metal plate giving size, wall thick- 
ness, material and name for easy, 
positive identification. 


Full Length Outlets 


Full length outlets permit fast 
lining up and ample room for 
rod manipulation; keep high weld- 
ing heat away from vital crotch 
zones. 





Uniform 
Wall Thickness 


Uniform wall 

thickness at all 

points permits 

perfect lineup with 

pipe, O.D. and LD. No thinning of 

long outer wall... no thickening 

of short inner wall. Complies with 
code requirements. 


Trve Circular 
Section 


True circular section at all points 
makes fitting easy to align and 
weld . . . no distortion or flatten- 
ing to affect flow adversely. 





Plain 
Circumferential 
Butt 
Welds 


Grinnell Welding 
Fittings confine ail 
welds to plain cir- 
cumferential butt 
welds — with their 
inherent .strength 
and simplicity. 


td 


perl 


(Wa WA 


Accurate Bevels 





Accurate bevels aid aligning and 
welding. Standard straight bevel 
for thickness (T) “4 to % inch 
inclusive. Standard U-bevel for 
thickness (T) greater than % 
inch. 





a 
{ 


True included angles permit 
fabrication and erection of com- 
plicated piping systems to exact 
measurements. 














Send for copy 
of this new cata- 
log showing the 
complete line of 
Grinnell Weld- 
ing Fittings and 
Forged Steel 
Flanges. 











£ 


<= GRINNELL 


Grinnell Company, Inc., Providence, R |. Branches: Atlonta « Billings + Buffalo « Charlotte + Chicago + Cleveland + Cranston + Fresno « Kansas City * Houston 
Long Beach + Los Angeles + Milwouvkee > Mi polis + New York»Ookland +P, flo Philadelphia» Sacramento: St. Louis « St. Poul» Son Francisco + Seattle Spokane 
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Installation for medium and smaller plants 
: pressure to 475 psi capacity to 
60,000 Ibs. of steam per hr suitable 
fo: any type of fuel 


Installation for larger plants . . . pressure to 1000 psi... 
temperature to 900 F . capacity to 350,000 Ibs. per hr 

any fuel or type of firing . . . indoor or outdoor type 
construction. 


COMBUSTION ENGINEERING 


A MERGER OF COMBUSTION ENGINEERING 0 0 








Sometime this year, or perhaps next, your com- 
Installation for small plants . . . pressure up to pany may decide to buy new boilers... to replace 
150 pal . .. capmatty te 32,000 Ra. of team per obsolete units... to meet increasing steam de- 
hr... adaptable to any fuel. 
mands ... or for a new plant. Whatever the time 
or circumstances, here’s something it will pay you 
to remember. With fuel and operating costs firmly 
established at new high levels, today more than 
ever before, the first cost of a new boiler is de- 
cidedly secondary to the annual operating cost. 
In fact, the annual cost of fuel alone for the aver- 
age boiler installation nowadays usually equals 
or exceeds the purchase price. And the normal 
life of a boiler should be 20 to 30 years, or longer. 


Obviously, then, the operating economies 
accruing from better design, construction or ap- 
plication, will quickly offset the difference be- 
tween the cheapest boiler you can buy and the 


best the market affords. Here is one case where the 
. old adage “the best is the cheapest” really applies. 
eee this ar In addition to having installed thousands of 
industrial boilers ... in every size category from 
less than 100 horsepower up ... Combustion has 
designed and built many of the country’s largest 
utility power station boilers. And it is in this field 
— the manufacturing of power on a large scale — 
that boiler design and construction are evaluated 
most critically and exhaustively. 

The fact that C-E Boilers have been selected 
to meet the exacting performance standards of so 
many of the nation’s largest utility power stations 
is evidence of the quality of design and construc- 
tion you can expect to find in any boiler, large or 
small, that bears the Combustion nameplate. 





Our recommendations as to the most suit- 
able type of boiler and firing equipment for the 
specific requirements of your next installation 


are available to you and your consultants with- 


Installation for special conditions including very limited out obligation. B-383A 
space .. . quick steaming (full capacity in 3 min.) . . . fully 

automatic operation . . . capacity to 6000 Ibs. of steam per 

hr... pressure to 300 psi. Ideal for intermittent load. 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 16 
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*® THE MUNICIPAL ELECTRIC PLANT 


IOWA 


of MUSCATINE, 


Knows the value of 


(lilomilice Corto’ 


Republic evtomatic boiler contro! and instrument panels at Muscatine Municipal Electric Plant 


@ In 1941 the Municipal Electric 
Plant at Muscatine, lowa, installed a modern 100,000 
lb. per hr. steam generator. In 1948 a second boiler 
rated at 160,000 lb. per hr., 650 psi. was added 


In any steam electric generating plant, electric 
power rates and steam costs go hand-in-hand. Low 
steam cost however, is not the result of efficient 
boiler design alone. To realize all the operating advan 
tages of these modern boilers, each was equipped with 
combustion and feed water 
ntro! system at the time of installation 


a Rey ublic automatic 


The installation of Republic automatic controls on 
your boiler or (boilers) will enable you to:— 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the boilers 
at test efficiency 24 hours a day, 7 days a week 


CONSERVE MANPOWER by automatically performing 
the many routine repetitive adjustments 


REDUCE OUTAGES by maintaining uniform operating 


conditions 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any time. 
Write us today 


REPUBLIC FLOW METERS CO. © 22:0 ovvenser rarwar cnicaco «7 1uinois 





TO-LITE PLANTS 
DETROIT STOKER EQUIPPED 


BAY CITY, MICH. (Bay Mfg. Dv.) SPRINGFIELD, 0. (Springfield Div.) 
_ 3 DETROIT STOKERS 1 DETROIT STOKER 


TOLEDO (Ketcham Ave. Piant) 
3 DETROIT STOKERS 


WOODSTOCK, ILL. (Die Casting Div.) 
2 DETROIT STOKERS 


FOSTORIA, 0. (Spark Pug Div. 
3 DETROIT STOKERS 


4 te, J 


—s 
a — 
—— 
SARNIA, ONT. (Electric Auto-Lite Ltd.) 4 DETROIT STOKERS SHARONVILLE, 0. (Bumper Div.) 
3 DETROIT STOKERS 


CINCINNATI (Lamp Div.) —2 DETROIT STOKERS 


z 


=| Bene hee 
) ATE hs 


FOSTORIA, 0. (Feendry om) 
2 DETROIT STOKERS 
ie i ae Lin nS | Sibi 


Fl Mies aes oe 

p LA CROSSE, WIS. (Instrument & TOLEDO (Stickney Ave. Plant) 
Gauge Div.) 3 DETROIT STOKERS 2°DETROIT STOKERS TOLEDO (Champlain Street 
: Plant) —3 DETROIT STOKERS 


i Y 
VINCENNES, IND. (Auto-Lite Battery ie b ae, Y : TT ie } 
Corp.) —1 DETROIT STOKER ee ‘Eee wars : DerTrroit : zs Sor 
IT STOKERS SINCE 1929... FOR StToKers 


THe Evectric Avuto-Litre Company 
Overwhelming Evidence of Satisfactory Performance 








— ——— oa — 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 


The De Laval “Puri-Filter” — centrifuge plus filter — has now 
been on the scene approximately three years. The numerous 
installations made during that time now give ample proof that 
the basic idea behind the “Puri-Filter” is correct. Centrifugal 
force and micronic filtration can do a more thorough job of 
cleaning diesel oil than any other device in existence, and better, 
in fact, than either centrifugal force or filters by themselves. It 
is economical, too —the centrifuge relieves the load on the filters 
and lets them remain in service longer. 


The De Laval “Puri-Filter” removes the materials that cause 
ring sticking, sludging and coking. Dirt, water and colloidal 


carbon are all promptly separated out of the oil, which is left 


clean and clear in color, and ready for indefinite re-use. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


DE LAVAL 


DIESEL LUBRICATING OIL 





We Studied SAFETY VALVE LEAKAGE 


— Here’s what we found out 


about SEATING:--- 


We found — what most power plant men already 
know ® .that in order to be tight, a safety valve must have 
matched, wear resistant, corrosion resistant seating sur- 
faces, and that the disc must seat square. 


We found — what power plant men have long sus- 
pected...that uneven expansion, causing dragging of one 
seating surface over the other, can destroy the seat so 
completely that the safety valve has to be overhauled 
or replaced, even though it has never been popped. 


We found ...thot when nozzle and disc are made 
of alloys with the same coefficient of expansion, and with 
sections designed so that their rate of heat absorption is 
the same, destructive drag is eliminated. This is one of 
the basic features of the Gentzel Design, and is the reason 
Foster 38-SV Safety Valves can be guaranteed to stay tight. 


RELIEF AND BACK PRESSURE VALVES 
REGULATORS 


CUSHION CHECK 
PUMP GOVERNORS 
NON 
SIRENS 

TUBES 


PRESSURE REGULATORS 


VALVES ALTITUDE VALVES FAN ENGINE 


TEMPERATURE REGULATORS FLOAT AND LEVER BALANCED VALVES 


REGULATORS OR BREAKERS STRAINERS 


FLOW 


RETURN VALVES VACUUM 


SAFETY VALVES 


smber, |1950- 
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To you ...this means elimination of costly boiler out- 
age due to safety valve leakage. Other guaranteed and 
proven advantages are...consistently accurate popping 
...minimum blow-down, which can be held to as little as 
1% ...highest relief capacity for a given nominal valve 
size...and extremely low maintenance. 


One Executive o: « iorge tastern Utility put it this 


woy, “Leakage is a serious item. Every time we have to shut 
down for leaky safety valves, we tie up several million dollars 
worth of equipment. It costs ws thousands of dollars a day.”... 
The Superintendent of a mid-west generating station said, “My 
Foster 38-SV's ere the only safety valves | hove that don't leak.” 

Foster 38-SV Gentzel Design Sofety Valves ore made for pres- 
sures as low os 35 pounds as well as for pressures in excess of 
2500 pounds. For details on the design and construction features 
that enable this valve to ovlperform ANY other sofety valve... 
and for a list of installations near you, get in touch with your 
Foster Representative or with us direct, 


Oompa Wl Y 
835 LEHIGH AVENUE + UNION, N. J. 
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Exceptional steam purity with the 





The RILEY 
Condenser Type 
Steam Purifier 


MASS. 


‘oon Chicago 
Tela Hovston 
ie City 


BOILERS + PULVERIZERS + BURNERS - STOKERS + SUPERHEATERS + FLUE GAS SCRUBBERS 





New Riley Condenser Type Purifier 


Silica carryover reduced to minimum 


Exceptional steam purity with a minimum of silica 
carryover is being obtained from Riley Steam Gen- 
erating Units equipped with the new Riley Condenser 
Type Steam Purifier. Steam purity well below 0.5 ppm 
is consistently obtained at installation after installa- 
tion even with high percentage of make-up. 

With Riley units, steam is liberated above the work- 
ing water level promoting ready separation of steam 
and water. The condenser type purifier not only re- 
moves most of the total entrained solids from the 
steam but also sufficient quantities of the volatilized 


silica to greatly minimize difficulties from silica scale 


condenser element of 
Riley Steam Purifier 


OMPLETE STEAM 
GENERATING UNITS 


WATER-COOLED FURNACES + STEEL-CLA 


ECONOMIZERS 


on the blades of intermediate turbine stages——an 
important feature with high pressure installations. 
The Riley condenser type steam purifier is ruggedly 
constructed and securely mounted in the drum to 
maintain proper alignment. It occupies a minimum of 
internal drum space, providing ample space for inspec- 
tion and cleaning of tubes connected to the drum with 
a minimum of dismantling. Weight of the individual 
purifier elements permits easy installation and removal. 
Riley engineers will gladly give you detailed in 


formation about this important Riley development. 


Phone or drop a line to the nearest Riley office. 


You Can Rely on Riley 


~ : mt / “a 
View of Internals of Riley Steam Drum 
Note ample space for inspection 
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Ubcomotive Handy 
...In Case ? 

















Every so often a steam locomotive makes news by 
going to the rescue of a plant where the steam system gave out at a critical time. 
This is one answer to continued steam production pending repairs... and 
undoubtedly an expensive one. Simplest—and most economical—is to use the Nalco 
System and eliminate the chances of boiler down time due to faulty water treatment. 
Nalco chemicals and services aim at water treatment results from raw water 
intake to condensate hot well... And the thousands of plants now using the 
Nalco System testify to the accuracy of this aim during the past twenty-six years. 
Whether your plant is large or small; your water problems scale, corrosion, 
carry-over—or just plain high cost—unless you have a locomotive handy for emer- 
gencies, better check with Nalco today. No obligation...and an excellent chance 
for pe rmanent water treatment security. 
P.S. More steam locomotives use Nalco-treated water than any other kind 
. Perhaps the reason why locomotives cam be of help ia plant emergencies! 


NATIONAL ALUMINATE CORPORATION 
6224 West 66th Place . Chicago 38, Illinois 


Canadian inquiries should be addressed te 
Albom Limited, Burlington, Ontario, Canada 
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First commercial ultrasonic testing of HT-HP 
power piping shows value of method! 


or years power engineers have known that 

alloy power piping might on occasion contain 
defects which could not be discovered by inspection 
methods other than radiography. But rather than 
adopt the virtually prohibitive expense of radio- 
graphing complete lengths of pipe, designers 
Seater relatively high safety factors. 

Of course this precaution did not preclude the 
possibility of defects, and when failures have 
occured, subsequent investigations have shown 
that internal cracks were usually the cause of the 


.~—— 

‘o meet this problem, investigations were made 

of inexpensive, tructive pipe inspection 

methods which could reveal hi defects, and 

late in 1949, Kellogg, in cooperation with a large 
ine manufacturer, presented a practical solu- 


tion with the introduction of commercial ultra- 
sonic testing of alloy piping. 

Ultrasonic exploration of materials, although 
known for several years, has only recently been 
attempted on power piping. Indications now are 
that this technique will prove a successful and low 
cost for discovering flaws and, 
for amps a finger on them with startling 
In view o' steadily increasing tempera 
pressures demanded by the economics of modern 
power generation, the value of this development 
is obvious. 

Specific and continuing studies of this nature 
are among the many advantages that utility com- 
panies gain when they specify high-temperature 
- high-pressure piping fabricated by M. W. 








[uscrated: Screen pattern om the ‘scope of the portable ultrasonic testing equipment currently bemg used by Kellogg in both shops and field. 


Special studies of unusual Metallergical research by 
problems such as graphitiza recognized specialists who 
tion to assure long life and have made major contribu 
low maintenance. tions in this held. 


aa? > 


Exclusive Equipment for accu- Complete facilities for che fab- Top welding performance in Quality costrel, devised by 


shops and in the field by weld metallurgical experts, embrac 
ers accustomed to working ing forming, heat treating and 
under X-Ray checks. non-destructive testing 


rately analyzing stresses in pip n of steel products from 
ing and providing unique simple forgings to specially 


data for critical installations cast bi-metallic devices 


Tulsa, Houston, Toronto, London and Paris 


{ Pullman, Incorporated)—Offices in New York, Jersey City, Buffalo, Los Angeles 
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Note sturdy construction. The 
arrow in photo below points to one 
of the steel reinforcing rings 


GARLOCK RUBBER EXPANSION JOINTS 


resist cracking and corrosion — 
and do not take a permanent set 


GarvLock Russer Expansion Jornts hold up under 
repeated flexing caused by expansion, contraction 
and vibration of the pipe line, because they are con- 
structed of high grade rubber which is combined 
with plies of sturdy cotton duck and reinforced with 
steel wire or rings. Where oil resistance is necessary, 
neoprene joints are available. 

For all pipe sizes from 2” to 72”, including tapered 
joints. Specify No. 204 for Pressure; 205 for Vacuum; 
206 for Pressure and Vacuum. Write for descriptive 
folder. 


THE GARLOCK PACKING COMPANY hy 
PALMYRA, NEW YORK i oa 
In Canada: The Garlock Packing Company x : ‘ “~~ | 
of Canada Ltd., Montreal, Que \ e 
® 











As pressures increase, so does the demand for de- 


pendable blow-off valves to meet these‘needs. 

The Unit Tandem is Yarway's answer . . . proved 
by hundreds of successful high pressure installations in 
leading utilities and industrial plants. 

This blow-off valve, combines the worth-while im- 
provements and advances both in metallurgy and 
mechanical design. 

Unit Tandems are built for pressures to 2500 psi. 

Inside (next to boiler) blowing valve is the Yarway 
Stellite-Seat valve. 


WAY DUM ie 





Outside sealing valve is the famous Yarway Seatless 
design which has no seat to score, wear and leak. This 
valve is always opened first and closed last, maintain- 
ing a tight seal at all times. 


Write for Yarway Bulletin B-432 for complete de- 


scription of this Unit Tandem. For lower pressures 
ask for Bulletin B-424. 





YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Penna. 





TUpais Champions of Quality... 
AMERICAN CRUSHERS handle high tonnage for years 


with amazingly LOW parts replacement costs! 


The most convincing proof of Ameri¢an Crusher quality can be obtained by 


A Power Plant in Illinois 


TYPE CRUSHER: AMERICAN 425 
YEARS IN SERVICE: SIX 

TONNAGE HANDLED: 2,950,000 
PARTS COST PER TON: $ .0004 


comparing cost of replacement parts needed to 
tons of coal crushed in specific operations. Taken 
from an extensive independent survey of users, 


the following case analyses are typical 


A Central Station in New Jersey 


TYPE CRUSHER: AMERICAN 425 
YEARS IN SERVICE: TWENTY 

TONNAGE HANDLED: 6,000,000 
PARTS COST PER TON: $ .00025 


BA Industrial Power Plant in Ohio 


TYPE CRUSHER: AMERICAN 15C-1 
YEARS IN SERVICE: NINETEEN 
TONNAGE HANDLED: 182,000 
PARTS COST PER TON: $ .0000 


These typically low parts cost figures are revealin: 
they help to explain why American Cruse s 
can reduc e coal for less than l cent per fon even 


u hen all other operating costs are included! 


Write for literature on AMERICAN CRUSHERS 


PULVERIZER COMPANY 


1429 MACKLIND AVE. 
ST. LOUIS 10, MO. 





COMPLETELY DEIONIZED WATER IN 
ONE PASS THROUGH ONE UNIT! 


Get full details 
of the technique 
that’s revolutionizing 


water treating. 





Once through a single bed of AMBERLITE 
ion exchange resins, and your water 


supply is rid of silica, carbon dioxide, AMBERLITE Monobed 


calcium—all ionized solids! Detentcation Offers You... 


AMBERLITE Monobed deionization is fast 
replacing multiple-bed methods of 1. Low equipment costs 
producing high quality water for boiler : 
feed, electroplating, deposition of 2. Low operating costs 


phosphors, washing of photographic film. 3. Extreme ease of operation 


The column on the right will tell you why. 4. Uniform performance in 


Consulting engineers and manufacturers intermittent service 
of water conditioning equipment can : 
ui 5. Controlled quality of effluent 
tell you how Monobed deionization 
insures the life and efficiency of 
your boilers, improves your process cusneceas son wesusea 
and your product. 


O »w 12-page booklet tells 
ee ROHM ¢ HAAS COMPANY 


you what AMBERLITE Monobed 














deionization is. Write to THE RESINOUS PRODUCTS DIVISION 


Dept. PEIL-8 for your copy today. Washington Square Philadelphia 5, Pa. 
The Resivoes Products Division was formerly The Resinoes Products & Chemical Company 











AMBERLITE is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries, 





NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
in making requests use the no-obligation, postage-paid card pages 35-36. 


1—ION EXCHANGE RESIN 


capacity phenolic 
in granular form 
Now available commercially is Amber 
ite IR-105G. Company says its high re- 
generation efficiency makes it particu- 
adaptable to hydrogen cycle 
operation, and especially useful in de- 
ionization and split-stream dealkaliza- 
In the sodium form it is suitable 
for water softening 

This new phenolic resin is announced 
as combining the excellent hydraulic 
behavior of company's Amberlite IR- 
100 and the high capacity and regenera- 
IR-105. It 
these in company's series of ion ex- 
change resins. Resinous Products Div 
Rohm & Haas Co 


2—BLEED VALVE 
Continuous type, is adjustable to per 
mit any required flow 


type 


Is medium 


furnished 


arly 


tion 


efficiency of 


tion replaces 


blow-off 
with 


This « boiler 
vaive has an indexing control dis 
which 
flow requirement 
indexed 


ontinous bleed or 


15 calibrated orifices may be 
Quickly 
Fach 
to correspond to a flow chart provided 
with the 


A sediment chamber is located before 


adjusted to 


orifice is and numbered 


unit 


ve to prevent plugging the orifice 


» velocity reducing chamber ab 


orbs erosive high-velocity jet of liquid 
ejected from the open orifice. Samples 
taken from cock on the 
reducing chamber. Unit weighs 

1000 psi be- 
Uniblow Valve Co 


may tx a ‘% in 
velocity 


40 Ih 
ore shipping. The 


3—MACHINIST’S VISE 


Offers fast slide action 


is hydrostatically at 


and @ non 

pinch handle feature 
A real time-and-motion 
Slide-Set Vine 


positior#r 


saver, the 
opens or closes to any 
action 
handle 
Give the 


clock 


neutral to 


through a push-pull 


which eliminates spinning the 


The slide action is simple 
ndle a turn and a half counter 
sikdes in 


Then 


you give the 


ise arc the aw 


Any position as soon as the work 
engaged only a 
rt, final tightening in the usual way 


The 


keep Une 


screw 
«) 
handle is designed to 
operator from getting his hand 
pinched between thumb and forefinger 
if he lets the drop. Vise is built 


of high-strength parts and 


specially 


handle 
stee! semi 


steel castings " ize. It weighs 


nO PYNCH 
FeaTuRe 


58 |b and is available with either swivel 
or stationary base. Dodge Mfg. Corp 


4—SELF PRIMING PUMP 

In sizes from ‘Vg to 5 hp, available 

with open and closed impellers 
This new line of centrifugal self-prim- 
ing pumps may be had in capacities to 
120 gpm and heads to 135 ft, depending 
on capacity, and suction lifts to 25 ft 
ecndachame stresses that their design 
affords positive self priming and incor- 
porates no valves, no large reservoir, 
no recirculation of water during pump- 
ing stage. Goulds Pumps, Inc 


5—DEMAGNETIZING COIL 
For demagnetizing materials, and 
stabilizing magnetic flux 
Any unshielded magnetically soft ma- 
terials, including forms of iron and 
steel, can be demagnetized by this in- 
strument, according to company engi- 
They suggest its use to elimi- 
undesirable magnetic flux from 
drills, punches and machined 
that may have become magne- 


neers 
nate 
tools 
parts 
tized 
The demagnetizer is also useful in 
equalizing and stabilizing magnetic flux 
in permanent-magnet assemblies used 
in electrical instruments and control 
devices 
Shipped 


it consists of an 


complete and ready for use, 
air-core built in a 
which can be mounted on any 
is rated at 115 v, 60 cycles 
equipped with switch, pilot lamp 
and flexible head fitted with standard 
plug. Its rectangular opening, 4% by 
8% in., accommodates stock up to 8 in 
wide. Special Products Div., General 
Electric Co 


6—THERMOMETER TESTING SET 
Nine matched thermometers with 
overlapping ranges; choice of scales 
Instruments included in the TAG 
ASTM Certified Thermometer Testing 
Set are available in either Centigrade 
(Celsius) or Fahrenheit scales. They're 
described as relatively inexpensive and 
highly accurate 
Inclusive ranges of each set are 
36 to 760 F, or -38 to 405 C. Calibra- 
tions are in 1/10, 1/5 and ‘ deg for the 
Centigrade scales, and 1/5, 42 and 1 deg 
for the Fahrenheit. Thermometers are 
heavy glass, 15 in. long, 7 to 8 mm dia 
Set is packed in plush-lined case. Tag- 
liabue Instruments Div., Weston Elec- 
trical Instrument Corp 


7—GENERAL SERVICE PUMP 


ls designed to afford 

plicity of maintenance 
The GS Pump has been designed from 
the ground up to fit company’s service 
exchange plan. All parts, except 
casing, are contained in the rotor as 
When maintenance is 
you simply remove the cover 
studs, lift out the assembly 
a new one in place 
ready for immediate 


frame 
benc h Coi 


and 


utmost stim 


and 
sembDiy neces 
sary and 
end plate 
and drop 


New 


rotors are 


shipment from stock, and when you re- 
turn the old one you get full credit for 
all serviceable parts. Or, you can ex- 
change the entire pump for a factory- 
rebuilt one, with credit for parts 

Plants with their own maintenance 
crews and stocks of spare parts will 
find this pump design convenient. Cas- 
ing is horizontally split for easy access 
without breaking piping connections 
Parts are interchangeable and available 
for shipment from factory 

Other features of the pump are sim- 
ple mechanical seals and pre-lubricated 
bearings. Furnished in three capacity 
sizes for capacities to 450 gpm, heads 
to 230 ft. De Laval Steam Turbine Co 


8—POWER SUPPLY UNIT 
Is cabinet mounted, designed to af 
ford dual voltage regulation 
The Model 510 features two completely 
independent voltage regulated power 
supplies with low ripple content, low 
output impedance, fuses on input and 
output circuits and output current and 
voltage meters. Each d-c output vol- 


tage is continuously variable from 200 
to 500 v, 0 to 200 ma 

Output voltage variation is given as 
less than 1 per cent for both line fluc- 
tuation from 105 to 125 v and load 
variation from minimum to maximum 
current. Each a-c output is 63 v, 6 
amp, center tapped, unregulated. Power 
requirement is 600 w. D-c outputs may 
be used separately, in parallel, in series 
and bucking 

Cabinet is 14 in. high, 21 in. wide 
14%4 in. deep. Unit may be removed 
from cabinet for standard relay rack 
mounting. Kepco Laboratories, Inc 


9—WATER TREATING SYSTEM 


For boiler feed water, combines fea 
tures of hot and zeolite processes 
The development of a styrene base 
resinous zeolite suitable for operation 
on hot treated water is credited with 
making possible the Hot-Z System—a 
combination of hot process treatment 
with its deaerating and silica reduction, 
and zeolite softening for uniform hard- 
ness reduction without the addition of 
excess sodium alkalinity 
In effect, the temporary hardness is 





More CRANE VALVES are used than any other 


Standards for disc face finish 
are established by electronic method 


giving micro-inch readings 


How CRANE controls quality 
to the Micro-Inch 
to cut your valve costs 


Surface finish of a valve’s working parts has a lot to do 
with its wear resistance and operating efficiency. A correct 
finish means a tighter-seating valve, easier operation, greater ease 
of maintenance. In Crane Quality valves, the surface finish 
of machined parts is measured and controlled to rigid limits. manufacturing—to the highest degree in the Industry— 
The standards for quality control of surface finish are determined by makes Crane valves the lowest cost valves in 


the most scientific methods as shown above. Yes, nothing the long run. On steam service, oil and oil vapor lines, 
for example, you'll find Crane Steel Gate Valves 


Precise quality control of materials, design, and 


is overlooked to make Crane Valves the lowest-cost valves 
a sure remedy for high maintenance costs. Talk it 


in the long run. That's Crane Quality ! over with your Crane Representative 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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10—CARTRIDGE TYPE SWITCH 
For tr , 


at { elec 


pressure aectuetion 


port al 
lifferentia ) ) . it 
oma of 


The 


nt led 
Aiher me 
It. oper 


11—PRESSURE FLOW CONTROL 
For automatic requietion in pumping 


305 sewage 


12—TRANSFER MECHANISM 


Ww ' ) 


ally. ¢ ‘ 


7) ‘ft de 


tr luring peak demand, or to isolate 
one for maintenance 

Mex hanism is 
housing which is mounted directly on 
the supporting frame of companys 
Type RA switches in 5000, 7500 and 
15,000 v ratings. G & W Electric Spe- 
cialty Co 


13—STUD PULLERS 
Threaded collet type 
can be used in limited areas 


enclosed in sealed 


removers n 
serters 
stud pullers in 
with 14 different 
from 


Two new series of ste 
@ smaiier unit 
available to handle studs 
in. dia in both fine 

thread sizes; the larger mode 
collets for % to 1 in. dia studs 
Operation is correct thread 
size collet to fit the thread of the stu 
and the hole 

unit threaded over the stud. Turnis 


top bolt draws the 


is inserted in the housing 


slotted tapered col 


et up nto the housing compressing 
it and locking it onto the stud thread 
Collets are keyed to prevent turn 
nside the ousing. Once the too 
stud the whole 


socket or oper 


«ked onto the asser 
iy can be turned with a 
end wrench 

Outside diameters of the units are 
both turr 
used where littl 


exists. Snap-on Too ( 


only 1% and 2% in. and as 
on center they can be 


clearance 


14—CONTROL CENTER 
Is designed to 


more motors in the same space 


provide control for 
l or 2 starters car 
mounted in a standard vertical se« 
tion (20 in deep and 90 ir 
high) of these newly designed Plug-! 
Control They al 
new safety handle mechani 


wide, 20 in 
Centers 
breakers, starters and 
Plug 


units have | 
stabs t ol 


which griy u 


15—CONDENSATION PUMP 
Is ompect and 
anchor it to the # 


Type CHV ¢ 


sturdy tw 


satior 


16—PLASTIC PACKING 
Has tape back to increase flexibility 
prevent breakage when installing 


because the spiral can be twisted down 
to smal! shaft sizes and then cut into 

gs without breakage 

Packings come in six types, each 
marked in a different color for ready 
identification. Described as _ resilient 
and homogenous, they're composed of 
asbestos, anti-frictional metal particles, 
flake graphite and binders. Company 
says they do not harden at high tem- 
peratures and need not be removed as 
occurs, the addition of another 
to the stuffing box being sufficient 

ain leak-proof service. Crane 


o 


17—GRIPPING CHUCK 
Is automatic work holding device for 
use on pipe threading machines 
The Auto-Grip Chuck eliminates use of 
T wrenches on all of 
y's 2 in. pipe threading ma- 
which revolve the work. Its 
ng action is said to be equally 
all kinds of pipe, including 
teel, iron and galvanized 
spins the chuck’s hand 
strike the pipe, 
tarts the machine. The jaws grip 
pe automatically. The tougher the 
the tighter the grip. Company 
this chuck makes the operation of 
ng pipe both faster and safer 
Mfg. Co 


18—THROTTLING VALVE 


high pressure 

erosive applications 
lescribed as an easily-operated 
featuring straight 
haracteristics. In throt- 
ball presents a smooth 
turbulent flow is pos- 
Wide open 
ucted, non-turbulent 
pressure drop, company 
tightly closed the ball 
ess of pressure and 


wear 


huck bars and 


The operator 


antil the aws 


For use in corrosive, 


ball valve 


de range 


promotes self- 


ging since liquids or 
hrough the venturi pas- 
rt, scale and sediment 
fferent position each 
wear over entire sur- 
valve 
n the line to extend 
ve is available in 


two seats and 


lepending on serv- 


W-K-M Co 
19—VAPOR STEAM GENERATOR 


Supplies > gh pressure steam for 
r sustained periods 
Mode 

00) vorking steam pres- 

om cold water, and to 

of steam an hour 

This is 

from a forced draft 


over a 575 ft steel 


shor? 


4635 is engineered 
m pressure 


neorporated in this 

an economizer coil in 

ist gases to increase 

ind relocation of 
init 

needed Once 

ntrols cause ma- 

en predetermined 

reached, then on 

sure drops 15 lb 

tor or gas engine 

lrive the water 

and fuel pump 

team reservoirs, is 

4 ft wide artd 6% ft high 

ng Corp 





Prefabrication accuracy is an essential 
“MUST” to assure a proper fit and eco- 
nomical operation. Navco’s 40 years’ ex- 
perience in fabricating assemblies in all 
sizes and for all operating conditions is 
your assurance of such accuracy. 

Consult Navco for your next piping job. 





NMAUEO PIPING 
NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA 
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CATALOG 
LIBRARY 


This monthly list of the latest standard cate 
logs and bulletins is designed to aid the 
engineer in maintaining his permanent cate- 
og file of engineering date. The items 
listed, unlike those under Helpful Bulletins, 
will eppeer each month except for additions 
and deletions determined by spece require 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies 





ELECTRICAL 


(enerator 
heed: 


para 


of 
vaed 
’ 


speed 


o ae > 
202 »: Syne ‘hron us ote ve : 
ptis ! I 


High speed 
ribed in 
etin is 


PB 00 


Synchronous 


Low -Speed 
I GEA 


Motors 


Rotating Equipment 
t ent nad conal 


204 Care of A-t 
To ft te 


repair 

and 

neing of rotat 
ers Mfg. « 


INSTRUMENTS AND ae 


205 Smoke Density ecenses B ‘ 


. " M 


Water Level Control 


94 Control Panels 


4 


nding Flew Meters Data 
strates and 
biems and 


offers suggestions for their solution. Meter 
bodies. differential devices and ing 
instruments are fully described and a spe- 
cial section is ineluded on wide range and 
reverse flow. Numerous tllustrations relate 
ah informative pictorial story on fluid flow 
measurement Republic Flow Meters Co 


For Practical Men-—That's the title 
209 of this 24-pp pocket-size booklet 
presenting insulation testing in simple 
language Packed with maintenance hints 
it explains electrical insulation, tells how 
it can be tested and what makes it go 
bad It describes the Megger insulation 
tester and justifies its cost in terms of 
long run economy and prevention of shut- 
downs. Discusses the egger as a trouble- 
shooter, pointing out its functions and 
telling how to get the most out of it 
There's also a chapter on handling wet 
equipment Photos line drawings and 
humorous sketches accompany the text 
James OG. Biddle Co 


Flow Meters.Bulletin 400-F2, 8 pp. 
210 features company's meter for meas- 
irement of steam, air, or gas flow in 1 or 
l nh. pipe lines, and designed for instal- 
ation directly in the line being metered 
Illustrated with photos of meter, sectional 
and dimensional drawings, the bulletin 
explains how meter operates and dis- 
ts advantages. Gives typical spec- 
ications and includes correction factor 
harts and capacity tables. Builders-Provi- 


dence, Inc 
Pneumatic 
21 1 panys pneumatk 
the metering element in the measurement 
and control of steam, gas and liquid flow 
iquid pressure differential and sim- 
lar applications, is lustrated and de 
scribed as to application and operating 
characteristics n Bulletin 2150 Design 
and « of the machine are shown 
n fu a awing. Dimensional, order- 
ded. Hagan Corp 


Eight-page Bulletin 

ers line of water gages for 

locomotive bollers, marine 

ice 14 tanks for all pres- 

temperatures. Listings include 

all gages, sizes and construction 

Bulletin 8-2, 4 covers gage 

giass guards indicators 
Water Column & Gage Co 


t 
Vases 


Metering Element-—Com- 
machine used as 


leve 


(rages 


glasses 


Ernst 


Temperature wag Instruments 

213 cata m ND4-33-461, 34 pp, describ- 
ompany's instruments for meas- 

the temperature of generators, 
notors ndensers ransformers, co‘ 
rs a wide iments, portable 
id auton ‘ ) or checking in 
rder temper ire ence also 

red instruments 

cession & num 


mperatures Leeds & 


ng the 
ring 


VALVES, TRAPS, PIPING 


Piping Materials Catalog——Corrosion 
214 esistant valves and piping materials 
ircular No. 320, 
manufac- 
fittings, 
meet a 
Listing 


are covered in illustrated 
pp. Contains information on 
ylete line of valves 

ing and pipe coils to 

orrosive conditions 

photos and cutaway draw- 

omplete specifications, sizes 

description of alloy 
questionnaire 
ndensed recommeda- 
piping materials 
as well 

types of 

Crane C« 


ides a 

orrosion 
are cx 
ection 


215 a hn 
ompany'’s cs tee 
es 


booklet 


Valve Size 


nder the 
and Pressure Drop.” 
ction advantages of the 
d tables of pressure and 
gs. Details of design in 
nechanism, body desigt 
ires are 
1 t details are given 
accompanied by dimensk 
Edward Vaives, Inx 


ther feat 
f nal 
rawings 
Contes Equipment General Cata- 
216: “ 10 pp. is devoted to measur 


dimen 
siona! data. specifications, layout drawings 
Simplex Valve and Meter Co 


General Service Valves — Bulletin 
217 E-160, 16 pp. describes and illus- 
trates the design and construction of com- 

ny's quick-operating valves, explaining 
their application to blow-off service and on 
fire protection, chemical process, soot 
blower, water column bilow-down, and 
other types of pipe line. Included are tables 
of dimensions, we ghts and list prices for 
straight lever and rack-and-pinion Eee. 
inside packed and with outside stuffing box 
and with screwed or flanged ends. Everiast- 


ing Valve Co 
Unions and Fittings Twelve-pp 
21 Catalog SO covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 
construc tion features and other advantages. 
Also \llustrates all equipment offered, slong 
with sizes, materials, current price list. 
b M. Dart Mfg. Co 


More Data on Strainers-—-In response 
219 to demand this revised edition, Bul- 
letin 8-203, 6 pp. contains greater and more 
up-to-date data on screwed strainers as 

as expanded details on flanged types. 

llustrated with photos of the 

rainers and screens used in them, it ex- 

the strainers and pro- 

fications, pressure and 

data, dimensions and prices 

yw to install strainers and re- 
reens. Yarnall-Waring Co 


spec 


Welding Fittings and Flanges—Cata- 
220 log and Engineering Data Book 211, 
pp manual, provides complete dimen- 
sonal data, weights and prices on com- 
pany'’s welding fittings and flanges. The 
engineering section contains practical, 1il- 
lustrated information covering welding 
fittings and flanges under varying condi- 
tions of temperature and pressure, location 
and materials processed. Discusses their 
ise in different piping systems 

A section jevoted to welding fittings 
and flanges metals and alloys 
The technical covers properties of 
pipe, rating and flanges 

expansion and flexibility, support and 

rage of piping and dou of fluids 

ribution of this catalog is limited to 
ndustrial piping. (Please 
e when requesting it.) 


a 262 


fi ittings 


Steam Traps and Temperature Con- 
221 trols--Here is a comprehensive cata- 
log comprising many of company's bulle- 
tins on steam traps and related equipment, 
including an ustrated steam trap chart 
for easy selection the right trap for 
application des data on boiler 
traps, air ¢ nators, thermostatic 
traps and air vents, inverted bucket 
steam traps, temperature regulators and 
cooling controls, steam and water mixers, 
thermostats and strainers. Generously il- 
lustrated with phx engineering draw- 
ings, catalog contains | dimensional and 
application data, p Sarco Co., Inc 


Steam, A\jr, 
222 32-pp tlustrated 
describes five types of thermostatic steam 
traps for pressures to 225 lb; expansion 
steam traps for pressures to 250 lb; weight- 
porat ed traps for steam. air and gasoline 
se e pressures to 1500 lib; piston-oper- 
steam traps r pressures to 650 ibs 
and gas separators 
installation dia- 

discussion of typical 
a section giving data 
ilas for determining 
W. H. Nicholson & Co 


each 
stean 
steam 


t 
Os 


Traps—-Th's 
catalog, No. 250, 


ated 


ables 


Handbook on Fittings and Flanges 
Catalog wf-1950, 88 pp, is packed 
king info tion on manufac- 
seamless rbon steel welding fit- 
ngs and forged steel flanges. In addition 
presenting standard schedules with 
r specifications prices and sizes 
book gives | rmation on dimen- 
rances 1 standard flange 
with dimensions; thread standards 
ireading practice service pressure 
physical and chemical require- 
for flanges, nuts and its 

and wall thi *iding 

stocked in such 
ste Inconel! jure nickel or 
red brass 


223 


with w 


this 


1 tole 


and Use Air Traps 
describes manu- 
traps, cover- 
installation for 
from com 
interoooters aftercoolers, re 
and drip points. Illus 
rious airtrap models, tr 


in « r se 
automatic dr sture 
pressed air 
eivers, separators 
trations of the v 











SUNVIS 900 OILS REDUCE COSTS 25% 


Papermaker Gets Maximum Equipment Protection, Extra 
Long Service, from Superior Turbine Lubricants 


In a large paper mill, eight steam 
turbines drive paper machines and 
pumps, and generate power for 
ventilating equipment. Ten years 
ago the mill began lubricating 
these turbines with a “Job Proved” 
Sun oil. They gave unfailing service 
with remarkably low oil and main- 
tenance costs. 

Four years ago, when Sunvis 
“900” Oils first became available, 
the Sun representative serving the 
mill saw an opportunity to effect 


even greater economy. He sug- 
gested that the medium-priced Sun 
oils in use be replaced by the more 
costly Sunvis “900” Oils. He knew 
that these modern, fortified lubri- 
cants—more costly on a per-gallon 
basis—would prove less costly 
through the years because of their 
remarkably long life. His sugges- 
tion was followed. 

The Sunvis “900’’ Oils have fully 
justified this confidence, saving the 
mill 25% or more on lubrication 


costs. Furthermore, the paper- 
maker knows his equipment— 
running or idle—is fully protected 
from rust and corrosion. 

Sunvis “900” Oils are good for 
the life of your production equip- 
ment. Coupled with the know-how 
of the Sun representative who calls 
on you, they are good for your 
pocketbook, too. For more infor- 
mation, send for a copy of the 
illustrated booklet “Sunvis ‘900’ 
Oils’. Write Department PN-6. 
SUN OIL COMPANY + Philadelphia 3, Pa. 


in Caneda:; Sun Oil Company, Lid. 
Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 








applications and how they work are also 
presented. and physica! data and prices 
neluded. Armetrong Machine Works 
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application 

and sdvantages 

rubber eapension 
information and 

which  sccompanied by 
jrewings. The OCeariock P 


Planges for Severe Service 
226 4-pE bulletin deseribes and 
trates « flange specially developed f 

re abrasion and 
in suction and diecharge 
and sketches lustrate the 
fange and ite parts Bulletis 
a exible rubber pipe for us 
material, as we 
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corro 


Mm-resistant dix 


thie Guct will hand 


BOILERS AND AUXILIARIES 


Working Pressure Data Card Max 
227 imum allowable working pr j 
and fire t 
ret 


for water tube 
omplied in «a handy 
nica! Data Card 
sures ip pounds 
and t 


nding. The Babcock & W 
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a Way as to provide deper 


f Dowtherr 


Tube Expanders 
229 eres manufact 
expanders f 
sure bo 
mizers 
and a 
patrate 


applicat 


Hent Tube Boiler Data This 
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< neta n of 
Gontqned for das 
ne in plants 
Text 
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fired package 
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HEATERS, HEATING 
Heat 


puouins Pxchangers 


232» 


233 “ Water "70, Sects : 


type wate 


Combustion Catalysts B 
234. PP explains the : 


pany's combustion catalysts, including one 
type developed for use im coal-fired fur- 
neces and another for use in otl-fired fur- 
naces. Tella how they help to remove soot 
control smoke and alleviate the siagging 
probiem in boiler furnaces. Also describes 
4 3 hopper-type feeding device avaii- 
able for es the catalyst into coal- 
fired furnaces Aluminate Corp 


Heating Unit-—This bulletin presents 

235 edvantages of company's gas- or oll- 

fired self-contained industrial heating unit, 

sining its operation, simplicity of in- 

tiom, and describing and illustrating 

of its applications. Includes specin- 

Also contains engineering data to 

help analyze industrial heating probiems 

including procedures to determine heat 

oad, fuel consumption. Thermobloc Div 
Prat-Daniel Corp 


WATER TREATING, 
CORROSION PREVENTING 


236 Water Conditioning Bulletin--This 
is an 8-pp discussion of water and 
chemicals developed for conditioning 
control scale and algae and inhibit 
corrosion. Describes several chemicals in 
deta giving properties, composition and 
application Also discusses special purpose 
hemicals. Wright Chemical Corp 


ational 


nt t& 


237 Boiler Water Manual Pactual infor- 
mation on standard methods of ap- 
plying chemicals in the treatment of water 
for boilers is presented in this 16-pp 
technical bulletin, called Standard Method 
122. Discusses pretreatment of raw water 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater system. Also dis- 
isses Condensate returns, flushing periods 
condenser cooling water treatment and 
chemical tanks .Proportioneers, Inc 


Water Softener Equipment—-How the 
238 problems caused by hard water can 
be offset by the use of water softeners is 
explained in Bulletin 2386, 12 pe. describ- 

on exchange equipment t covers in 
downfiow, upflow and gravity zeo- 

! water softeners. Contains a 2-pp cut- 
away Ulustration of a fully automatic 
softener to show how an ion exchanger is 
bullt and how it works. Bulletin also con- 
tains flow diagrams showing arrangements 
for installation of water softeners. The 


Permutit Co 
2 9 Anti-Foam Treatment This 4-pp 
3 bulletin covers a new formula in 
powder form to be applied along with anti 
scale treatment for improving steam qual! 
ty. controlling scale in boiler feed system 
and sludge conditioning. It discusses the 
probler f steam contamination and ex 
plains the action of this polyamide anti- 
mam treatment Tells how it should be 
applied and gives dosage requirements. A 
discussion of ite advantages is accompanied 
showing the effect of polyamide 
a boiling dilute Nacconol solu 
tion. Dearborn Chemical Co 


Boiler Corrosion A 12-pp article 
240 discussing the cause and prevention 
orrosion in boller systems is presented 
Betz Technical Paper No. 111 titled 
osion Ite Effect in Boller Systems 

The corrosive effects of oxygen, carbon di 
xide, ammonia, hydrogen sulfide, acidity 
and physical factors are evaluated. Numer- 
mtrations, graphs and tables in- 


is ' 
ded WH. & L. D. Betz 
Turbine Blade Deposit Study 
241 Uneoken and prevention of steam 
turbine blade deposits and boiler water 
nditioning to prevent such deposits are 
liscussed in the new 16-pp illustrated Bul- 
etin 2887030. Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob- 
tained Tables list the partial chemical 
analyses of deposite containing sodium 
lisilicate ecurrence data on compounds 
nd, composition of turbine deposits 
m turbines operating at various throttie 
reassures and temperatures, and compart 
of compounds found in turbine biade 
with boller operating pressures 
malmers Mfg Co 


Two-Stage Water Conditioner Bu 
242 letin 4801 describes company’s water 
loner which combines the advantages 
hot process and zeolite softening 
operation of softener in which the 
mn process using lime or 
and second stage in 
ener reduces hardness to 
advantage wf the combina- 
reduction low alKalinities 


Iden 


aie 


lower CO, in steam. lower costs and tells 
applications to high pressure boiler plants. 
Cochrane Corp 


243 Corrosion Treatment—' Corrosion 
Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for inhibiting of boiler 
and condensate systems. This treatment is 
described as affording surface protection of 
the metal itself as well as raising the pH 
value of the condensate. Booklet gives 
specific case histories and typical econo- 
mies obtained by power plants using this 
treatment. Includes graphs show! rela- 
tionship between free CO, pH and alka- 
linity in water, and the solubility of oxy- 
gen in water when é@¢xposed to air at vari- 
ous pressures. The Bird-Archer Co 


244 Chemical 
complete 
ing directly into boiler 
are the subject of 4-pp Bulletin 4811. It 
discusses in detail sodium sulfite feeding 
internal treatment, chemical feeding, man- 
ual control, intermittent feeding of inter- 
nal treating chemicals automatic feed 
systems; automatic pH control, and auto- 
matic control by conductivity. Dlustrations 
include photos and diagrams of controlled 
volume pumps. Milton Roy Co 


Feed 
packaged 


Systems Single, 
units for feed- 
feed water lines 


245 Modern pH and Chiorine Control 
This 100-pp booklet is much more 
than a catalog, aithough it does give full 
technical details of all the color compara- 
tors and equipment in water testing and 
control of boller and industrial process 
water manufactured by this company. Its 
most important feature is inclusion of 
technical information on the meaning of 
pH control, electrometric and colorimetric 
methods of determining pH and also de- 
termining constituent impurities in water 
applications of water control in air condi- 
tioning, treatment of bolier feed water and 
ndustrial water, and other industrial ap- 
piications. Color comparators are detailed 
and illustrated. W. A. Taylor & Co 


246 * Water Softeners—-Bulletins WC-102 
a 36-pp presentation of recent 
developments in hot-process water sof- 
teners Expiains boiler plant troubles 
caused by various impurities in water, out- 
lines 12 methods of treating water to elim- 
inate these impurities, describes reasons 
for the popularity of the hot-process 
method and its advantages, and explains 
the chemistry of hot-process water soften- 
ing. The two basic designs and operation 
f company's hot process softeners are de- 
scribed, together with six adaptations of 
each design to various plant conditions, 
such as per cent make-up, treatment of 
condensate, deaeration. Methods of supple- 
mentary hot phosphate treatment are also 
discussed. Includes diagrams of hot process 
lesigns and flow charts, photos of instalia- 

tions. Graver Water Conditioning Co 
rreatment—Bulletin 


24 Boiler Water 
47, 8 pp, is on internal treatment of 
boller water. Defines internal treatment 


and tells its advantages in softening. sludge 
conditioning, stabilizat Explains oper- 
ation of company's syster including the 
chemicals used ting equip- 
ment. National 


feeding and tes 
Aluminate Corp 
Titled 


Plant Wide Water Service 

248 Let's Consider Y ir Whole Water 
Problem this 4 PP book analyzes water 
problems from four s idpoints—procure- 
ment, treatment sage and disposa)—and 
explains how company is pepar ed to offer 
technical service it ving problems re 
all four Hall orator ies Inc 


Water Hardness Test.-This technical 
249 bulletin presents a test procedure 
or determining hardness f water, by use 

color indicator whi is described as 

easy and accurate tructions for 

inning the test are ill trated in color 

Includes prices ff company’s complete 
iness titration set ndividual 


h et and 
tions used. W. H. & LD. Betz 
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PUMPS, COMPRESSORS, ENGINES 
Centrifugal 


Reciprocating Pumps 

25 This is a helpf ollection of bulle- 
ns covering many types of centrifugal 
aad reciprocating imps for a wide range 
f services Includes data on single-stage 
n imps close-coupled 
¢ pumps, pumps es- 
handling erosive and 
and ot . Contains 
specifications. ratings 
rmation. Warren Steam 


photos, dimensions 
and application inf 
Pump C« In 





Sludge particles are permitted to set- Sludge particles, surrounded by wa- 
@ tle into a compact mass, preventing ter molecules, produce a slippery. + 
water contact with metal surfaces repellent surface, prevent packing 





SUSPENSION—PREVENT SLUDGE FORMATIONS 
Dearborn Polyamide Anti-Foam No. 659 performs four im- TWO VALUABLE 


portant functions in boiler water treatment. BOOKLETS 
It makes it easier to maintain a fluid type sludge in boiler 
water. It prevents growth of the sludge crystals and does not Write for copies 


permit them to become attached to the heating surfaces. 
: 7 For information on Dearborn 
. Anti-Foam No. 659 has protective colloid action which controls , 
Polyamide Anti-Foams, write 


the precipitation of carbonate scale. It also prevents “after for Bulletin No. 5008. 
precipitation” where lime soda water is used for make-up. For a complete description 
. As an Anti-Foam treatment, No. 659 reduces the number of of Dearborn industrial Water 
, of ; eae 
small bubbles responsible for foaming conditions. Instead, it Ly - end Eng bd in write for 
produces a relatively small number of large bubbles which Samia Me. SHES. Cl Gene Far year eae 


venience. 
break harmlessly on the surface. 
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Anti-Foam No. 659 prevents corrosion in feed lines, heaters 


and internal boiler surfaces caused by dissolved oxygen. Dearborn Chemical Company 
. . ‘ Ve » safes Awe 

Consult your Dearborn representative for assistance in selecting mA oy a South Michigan Ave. 

licago 4, ° 
the boiler water treatment best suited to your needs. 
Gentlemen: Please send: 
DEARBORN CHEMICAL COMPANY () Bulletin No. $5008—Dearborn Poly- 
amide Anti-Foams 
310 S. Michigan Ave. . Chicago 4, Ill. () Bulletin No. $000—Dearborn Industrial 
‘ater Treatment and Engineering 
Service 
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For Many Pumping Jobs—-The Series 
251 AJIJA. latest of company's wel 
known IMO pumps and especially designed 
for iow cost stendardl . Quantity pro- 
duction, ts described in illustrated Bulle- 
tin LSIZA-B, 6 pp. This le « general service 
screw-type rotary pump or petroleum 
products and other light or viscous fuids 
as required for rotary and steam atomizing 
oll burners, ol) transfer, lubrication, hy- 
draullc systems and similar services. Bul- 
lettings contain @ cross-section drawing. de- 
scription of the IMO pumping principie, 
Viscosity tables and motor frame sizes. De 
Laval Steam Turbine Co 


Compressor Selection Chart Here's 
252 & new selection chart, based on nor- 
mal applications handling air with atmos- 
pheric intake pressure. It simplifies selec- 
tion of proper size compressor for average 
industrial use, with quick comparison be- 
tween discharge pressure pounds per square 
inch gage end piston displacement cubic 
feet per minute and shows recommended 
compressor bore and stroke in inches 
Chart covers two letter-size pages. Worth- 
ington Pump and Machinery Corp 


Air Compressor Lubrication Manual 
253 Valuable information on air con- 
pressor maintenance is contained in this 
#-page book on the lubrication of air com- 
pressors, second edition. Subjects treated 
include compressed air, compressors and 
related equipment lubricating systems, 
compressor ollie and their applications, lu 
brication requirements, operating hints, ol) 
requirements, storage and care of compres 
sor Olle, and safety precautions. All dis 

smions are illustrated. Cities Service Ol) 
Co In the South, Akansas Fuel Oil Co.) 


254 Modern Steam Engines In present 
ing steam engines a6 more than 
just drives. Bulletin 306 touches briefly 
upon some of the advantages of “by-prod 
uct power. Bulletin features company's 
vertical steam engines of both thottling 
and sutomatic governor types. Sectional 
drawings are accompanied by engineering 
lata, an illustrated discussion of construc- 
tion features and photos of installations 
Engine & Machine Co 


255 Pump Packings -Packings for use on 
reciprocating and centrifugal pumps 
are Uluetrated by photo and described in 
this 4-pp folder t covers packings for 
practically ail services and includes a table 
f recommendations to facilitate selecting 
tr ght packing f any particular appli 
lon Johns-Manville 


Troy 


“ 


TURBINES 


256 Turbine Catalog Collection. This is 
a valuable collection of bulletins in 
one-leaf form. They er a complete de- 
cription of manufacturer's wheel 
turbines and feature section draw 
nas of typical unite f both moderate 
and high steam preasure conditions Also 
provides « deecription of an axial fow in 
pulee, both single and multi-stage, and 
mplete data mh speed increasing and 
apeed reduction gears The Terry Steam 


Purbine ¢ 


solid 


cross 


Velocity Stage Turbines Catalog 
257 82-19R,. & pp, features turbines for 
nechanica designed to operate 

conditions up to 600 
omplete specifica 

ides chart show 

irbine sizes. Dius 

view, photos of 

and regulating valve 

ernor and trip 
al Steam Turbine 


FUELS, LUBRICANTS 


2 Steam Power Plant Auxiliaries In 
58 voi 36 No 4. of 1 
technical pt 


idbrication a 
tion and use 
nm recommended 
power plant 
photoes and 


259 Diesels, Their Fuels and Lubricants 
This 46-pp ok offers a we r 
tre 


ganized anc at mntation 


voted to « discussion of fuel and lubricat- 
ing ot] required by diesels and description 
of company’s products. Book is filled with 
photos, sectional Ulustrations and sche- 
matic includes table showing 
relation of engine performance character- 
istics to fuel properties. Sinclair Refining 
Co 


Fuel Of} Treatment--By text and 
260 sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industria! fuel 
oll and the correction of these conditions 
by company’s fuel ol] treatment. Defines 
sludge and includes instructions for ap- 

lication of the fuel oll treatment. E. F 
jrew & Co., Inc 


The Answers on Turbine Oi}—This 
261 2-pp booklet answers several ques- 
tions power engineers ask about turbine 
olls, including: What causes deposits of 
sludge? What causes acidity increase? 
What causes corrosion in turbines? Ex- 
planations are brief but thorough. Book- 
let is illustrated with photos of turbine in- 
stallations in which manufacturer's prod- 
ucts have been used successfully. Standard 
Ol Co. (Indiana) 


COAL HANDLING 


Coal Scale Data Book—-The answers 
262 to a power engineer's questions on 
coal scales are provided in this excellent 
48-pp book, Bulletin 1143, covering scales 
for recording weight of coal consumed by 
individual boilers and weight of coal re- 
ceipts from ship, car, truck or storage. It 
ls generously illustrated with photographs 
of models and accessories and actual plant 
installations and contains all necessary en- 
gineering drawings, dimensional data and 
detailed specifications. Construction fea- 
tures and operation of weighing and feed 
ing systems are described Richardson 
Seale Co 


Spreader Stokers Catalog 80, 44 pp, 
263 describes a spreader stoker with for- 
ward moving grate that slowly and con- 
tinuously discharges ash at the front. Ex- 
plains the efficiency and economy of this 
stoker, lllustrating grate'’s design and oper- 
ation. Includes discussion of typical power 
plant installations of these stokers, cover- 
ing more than 30 industrial, institutional 
municipal and public utility installations 
through the country. These are illustrated 
by photos and blueprint drawings. Detroit 
Stoker Co 


Coal Handling Equipment—Modern 
264 equipment for the storage and han- 
dling of coal and ash is presented in 24-pp 
Bulletin 300. Illustrated with sketches and 
photos of actual installations, it covers 
concrete and tile silos, cylindrical steel 
tanks, and suspended steel bunkers with 
gravity discharge bucket elevators and piv- 
oted bucket carriers. Gifford-Wood Co 


Spreader Stoker—-Bulletin SB 31, 4 
265 Pp explains and tllustrates by 
photos, the design and construction fea- 
tures of company's spreader stokers, stress- 
ing their advantages. Also contains photos 
of installations rie City Iron Works 


Small Crushers.—Por Better Testing 
266 and Small Scale Reduction” is the 
title of this 6-pp bulletin describing in 
detall the many practical applications of 
company’s small crushers, grinders, and 
shredders for reduction of coal by 
products, chemicals, clays and many other 
products Typical installations are clearly 
liagrammed and explained. Special atten- 
tion is devoted to construction features 
and functional advantages of the different 
mills as applied to various reduction jobs 
American Pulverizer Co 


Spreader Stoker Selection Four 
267 teen-pp Form F-520-Al0M is in 
tended to help those choosing a spreader 
stoker to get the most for their invest- 
ment, and it points out many [actors to 
be considered in the selection. It pictures 
and describes in detall the principle oper- 
ating parts of manufacturer's stokers, em 
phasizing their advantages Includes en 
ginee “= drawings and photos typical 
installations. American ngineering Co 


DUST COLLECTING 


Fly Ash Elimination Power eng!- 
268 neers will find this 30-pp booklet 
outstanding among material on this sub 
ject It presents manufacturer's “Multi- 
clone” equipment (described as smal!l-tube 
type of cyclonic dust collectors using cen- 
trifugal force for separating dust from gas 
stream) as a highly successful and econom- 
teal means of separating fly ash-—not as a 
panacea for all cinder and fly ash prob- 


lems. Parts and assembiies are illustrated 
by photos and drawings and explained in 
terms of construction, operation and ca- 
pacities. Particle size and its significance 
in fy ash elimination, is discussed and so 
is dust collecting efficiency as affected by 
operating conditions also contains 
engineering data on single and double 
hopper installations. Western Precipita- 
tion Corp. 


Dust Collectors — Dust collecting 
269 equipment for power plants, found- 
ries, cement plants and similar industries 
is the subject of Bulletin No. 1428, 26 pp 
Contains many photographs of 
tions, also photos showing equipment be- 
ing tested in company laboratories. Dis- 
cusses services offered by manufacturer in 
— a | individual instaliation require- 
ments merican Blower Corp 


Dust Collecting Efficiency--How the 
270 higher and narrower inlet utilized in 
company’s tubular dust collector contrib- 
utes to more efficient dust collecting is ex- 
plained in this illustrated bulletin. Cut- 
away drawings showing tube design and 
micron efficiency curves accompany the 
text. Prat-Daniel Corp 


METALS 


Steels for Hot Spots This is an 
271 88-pp manual filled with informa- 
tion on steels for elevated temperature 
service. Includes a discussion of the gen- 
eral principles of high temperature be- 
haviour of ferrous materials and the fac- 
tors influencing their behavior; a data 
section replete with tabular and graphical 
material covering mechanical property 
values of 21 steels; and illustrated descrip- 
tion of major high temperature testing 
facilities in the United States, and a com- 
prehensive bibliography of company's 
technical publications on the properties 
and use of steel at high temperatures 
United States Steel 


Cerrosion Resistance of Nickel Alloys 
272 Technical Bulletin T-3 contains 
44-pp of illustrated information on the 
resistance of high nickel alloys to corro- 
sion by sulfuric acid. Although technical 
in nature, it is written so as to be readily 
understood by non-technical staffs. Per- 
formance of 30 nickel-bearing materials in 
a wide range of service is discussed, and 
there are tables and 33 graphs and 
photos. Problems involving a wide range 
of operations are covered The Inter- 
national Nickel Co., Inc 


MECHANICAL POWER 
TRANSMISSION 


Transmission Belting — Catalog 
273 M-9922, 28 pp, gives detailed design, 
data on 


engineering and performance 
manufacturer's line of transmission belt- 
ing. Tabies on belt speeds, arc of contact, 
friction, horsepower correction, and service 
factors are included in the manual, to- 
gether with hints on proper selection of a 
belt and procedure for analyzing belt 
drives. Illustrations include many photos 
of belt installations and drawings of trans- 
mission drives. United States ubber Co 


274 Traffic Cops for Speed Drives Book 
2349, 8 pp, introduces a new line of 
automatic speed controls for use with com- 
pany's PIV variable speed drive, which are 
designed to automatically control output 
speed range. Describes and illustrates the 
four available types—electronic, pneumatic, 
hydraulic and mechanical. Includes dia- 
grams of job engineered applications cov- 
ering some of the many industrial uses for 
these controls. Link-Belt Co 


OTHER EQUIPMENT . 


275 Condensers Bulletin 441-C, 28-pp, 
covers in detall every phase of man- 
ufacturer’s line of condensers—their sim- 
plicity of design, accessibility, construction 
features Iliustrated with photos and 
drawings showing complete assemblies 
parts, principles of operation. Bulletin also 
discusses emergency replacements, service 
and maintenance facilities available, and 
auxiliary equipment Includes condenser 
tube data, pressure-conversion tables. Con- 
denser Service & Engineering Co 


276 Concrete Floors Q@ & A The de- 
tailed information contained in this 
booklet brings up to date, the service ex- 
peritences and late developments in this 
field. The information covers methods and 
materials used in placing corrosion resist- 
ant concrete in a wide variety of indus- 
trial applications. Typical uses of corro- 


(Continued on page 132) 
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Close, quiet control of reduced! 
steam pressure and temperature 


: 


When it comes to your pressure 
reducing and desuperheating 
station, you will find COPES 
engineers talk your language. 
They design and size your sta- 
tion to give precise, noise-free 


control for years to come. 


A RT ATS 
IN THE PICTURE... 


COPES Pressure Reducing and Desuper- 
heating Station handies up te 25,000 
pounds of steam per hour from 450 
psi and 509 F to 220 psi saturated. Pres- 
sure and temperature are held within close 
limits demanded for efficient operation of 
process equipment. 


Thus you avoid high veloci- 
ties, vibration, ‘‘chatter’’ and 
wear. Your final pressure and 
temperature are not upset by 
‘*hunting’’—but hold within 
the limits you specify. 

Your reducing valve has a 
high lift to equalize wear over 
more of the piston area, in- 
creasing service life. Your De- 
superheater completely atom- 
izes the cooling water, even at 


the lightest flows. 


Bulletin 477 tells the story of 
these accurate, quiet controls. 


Write for your copy —now. 


NORTHERN EQUIPMENT CO. 
902 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Canada, England, France, 
Austria, Italy. Representatives Every where 


Weadguarters for... 


Boiler Feed Water Control Excess oF 

Constant Pressure Control, Steom or Water 
Liquid Level Control Bolonced Valves 
Desuperheoters Boiler Steam Tem- | 

pereture Control Hi low Water Alarms 
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A COMPLETE SYSTEM--- 














by the liquid igg@it- Indi 
cating apf acuiating parts: 

tranggfission, = 4 ‘ 

z fe Automatic Control ‘is attached direcyfy to the Indi- 
ze cator and operates ; alarms fight or horn) 


at any remote loc 





The Control Unit gfay also be used as a contrg! for mechanical 

equipment such 94 motor-operated valves, pgmps, etc. 

FOR COMPLETE DESCRIPTION AND SP§CIFICATIONS OF 

YARWAY RJMOTE LIQUID LEVEL INDICATORS, WRITE FOR 
Pa BULLETIN/WG-1822. 


YARNALL-WARING GOMPANY 
) 2 114 Mermaid Ave., Philad@iphia 18, Pa. 
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YARWAY EXHIBIT AT 
NATJONAL INSTRUMENT 
EXHIBIT 
Yerwey Remote Liquid Level BUFFALO, SEPT 18-22 
indiceter with Centre! Unit BOOTH 132 
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Yerwey Remete Hi-Le-Alerm Signe! Herns Three Yarway Remote Hi-Lo-Alarm Signe! Lights, 
shewing low level, nermel eperetion ond high 
level. Each unit shows oll levels 


YAR WAY REMOTE LIQUID LEVEL INDICATOR 








LETTERS to te 


EDITORS 





MR. ROSENSTEIN, PLEASE NOTE 


I am vERY grateful to you for hav- 
ing smoked out one of the aw 
who mis-design plants. In a long life 
I have never been able to pin one 
of the slippery malefactors down, 
but this man Rosenstein seems 
like a square-shooting, fearless in- 
dividual; he steps right up for the 
profession and says “I did it with my 
little pencil.” 

When a culprit pleads guilty, my 
vengeful feelings toward him evap- 
orate and I am filled with compas- 
sion and a desire to forgive; how- 
ever in the case of a plant designer, 
who puts valves in_ inaccessible 
places, takes them out, moves them 
around and finally winds up by put- 
ting them back in the original tough 
spot, this feeling of forgiveness is 
accompanied by a fervent hope that 
his last move in this game of who's 
got the button will be to leave them 
out—or place them in the general 
location of his soft foam rubber pad. 

I believe, now, draftsmen have a 
tough life, moving valves and heavy 
pieces of machinery here and there 
and the din and confusion caused by 
checkers, purchasers, project engi- 
neers, etc., makes it difficult for 
them to do much straight thinking. 
I often wondered what interfered 
with this process. I have seen de- 
signers on the verge of a nervous 
breakdown, through worrying about 
the difficulties of the operating en- 
gineer. Occasionally I have seen 
designing engineers leave the draft- 
ing room and never come back, after 
having designed some expensive 
piece of equipment, that nobody 
could make work. 

Once in a while a plant is born, 
with all valves and handling equip- 
ment within easy reach and I have 
never heard or read of any com- 
paints about the flexibility of the 
piping systems or fluid flow being 
interfered with. It is possible that 
such plants are accidental; some 
wonderful inventions have been 
stumbled on just by accident. 

I must leave now for First Aid to 
get a little lamp treatment on my 


WORTH O£4cH 
STham Plant manTeca 


we alsriow 


shoulder, which I strained yester- 
day, trying to get my eager, tremb- 
ling fingers on a valve that was 
plainly intended to be reached only 
by a Kamikaze. 
Hopefully, 
J. E. Gueason, 
Engineer 
Evans Products Company 


Plymouth, Mich. 


SYSTEM OPERATION ON THE 
PACIFIC COAST 


I HAVE BEEN VERY much interested 
in recent descriptions of new, large 
generating stations in which all of 
the steam-driven auxiliaries, includ- 
ing emergency steam-driven boiler 
feed pumps, have been eliminated 
and where shaft-end generators are 
used to provide auxiliary power. 

I am thoroughly familiar with the 
arguments in favor of the shaft-end 
generator. However, there have been 
a number of actual instances on 
Pacific coast power systems where 
a load suddenly thrown on a steam 
power plant has reduced the fre- 
quency to a point where the motors 
driving auxiliaries tripped out, re- 
sulting in their loss at the very time 
when they were needed most. It was 
for this reason that house turbine 
generators were installed at the 
Harbor Steam Plant of the Los 
Angeles Department of Water and 
Power, and also in the new steam 
plants of the Pacific Gas & Electric 
Co. At the Harbor Steam Plant, 
after an experience of the kind re- 
ferred to above occurred, previous 
to the installation of Unit No. 1 
house generator, an emergency 
steam turbine driven fuel oil serv- 
ice pump was installed. 

The reason for the tendency in 
eastern stations to eliminate all 
steam-driven auxiliaries probably is 


due to the fact that the Zastern sys- 
tems are more integrated than the 
western power systems, and there- 
fore power for emergency operation 
of auxiliaries is practically always 
available from other stations on the 
system and over transmission lines 
that are not too long. 

This question brings to mind an 
experience, back in 1921, when I was 
employed as an operator at the old 
Bay Shore substation of the Sierra 
& San Francisco Power Co., now a 
part of the P.G. & E. system. The 
arrangement of this system was 
roughly as shown in Fig. 1. The ac- 
tual location of the stations are 
shown on the map, Fig. 2. 

The North Beach Steam Plant 
contained three 9000 kw turbo-gen- 
erators. The strut railway load of 
San Francisco was supplied by the 
North Beach and Stanislaus plants. 
One generator at Kerchoff was 
available when required. 

The auxiliary set up at North 
Beach was very unusual. Originally, 
all auxiliaries were steam driven, 
the exhaust being used in open feed- 
water heaters. On light loads, excess 
auxiliary exhaust was fed into the 
low pressure stages of the main tur- 
bines. As this proved unsatisfactory, 
some motor driven auxiliaries were 
installed. The house transformer 
bank lacked capacity to feed the ad- 
ditional motors. The Pacific Gas & 
Electric Co. had a distributing sub- 
station in one end of the turbine 
room, so the new motor driven aux- 
iliaries were supplied from this sub- 
station, which was a completely out- 
side source of power. This meant 
that trouble on the Sierra system 
would not affect the motor driven 
auxiliaries, while trouble on the 
P.G. & E. system would cause the 

(Continued on page 126) 
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Schematic arrangement of the system 


Fig. 2. Map showing location of the station involved 
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Hot Beolite Softening 


A modern method of boiler feedwater treatment that provides a low-cost, 
convenient solution to some serious present-day boiler plant operating 
problems. This article describes its development and compares its effec- 
tiveness with the conventional two-stage hot process precipitation process 


By V. J. CALISE 
Technical Director, Graver Water Conditioning Company, New York, N. Y. 


SHE DEVELOPMENT ar: reasing ypularity and use. Dur- treatment, simultaneously with soft- 
T {f styrene-base é g the years the hot process soften- ening, silica removal, and deaeration 
nd undergone progressive de- 6—The use of deep sludge beds 
elopment so that now it can handle and/or sludge recirculation effects 
different types of feedwaters, the removal of many organic im- 
thin the confines of one or two purities. 7—Waste heat is recovered 

in series plus certain acces- in the use of exhaust steam. 8 
equipment Labor required for attendance is low 
The hot process method has a and the quality of the water ob- 
imbet f advantages over cold tained is uniform for water supplies 
s precipitation or zeolite sys- having constant or slowly-changing 
ows: 1—Dissolved hard- composition. 9—Non-corrosive wate 

age ny can be reduced to any Of high pH value is obtained. 10 
Hot Process Precipitation Treatment ‘ . cheaply and easily Finally, since hot filter backwash 
Recet elopmer f ne ‘ Silica « reduced to any de- water is recovered, the amount of 
, ow 0.5 ppm at very waste water resulting from the hot 
" }—Cost of chemicals process precipitation system is very 

lime and soda ash is low small. Table I shows typical results 
because the cost in cents per treatment costs and other boile: 
d is low, and second, the quan- plant design factors for several 
needed are usually not large single- and two-stage hot process 
Gaseous impurities and deaera- precipitation installations in opera- 
f water to concentra- tion for a number of years on vari- 

0.005 ml per liter us water supplies 

with as much as Second-stage Hot Zeolite Softening 
wage of deaerated The increasing use of boiler pres- 
mbined in a single ures ranging from 450 to 1200 psi 
slight additiona coupled with high heat absorptions 
ith separate de- placing an increasingly heavier 
feedwater treating 
1 waters can be equipment. To avoid costly outages 
‘ without p! 


rage equipment. 5 burden mn the 


feedwater of greater and greater 
purity is required. Concentrations 
of impurities, such as Ca , Mg** 

SiO., CO alkalinity, pH values 
a ~~ nes in treated water from 2-stage 
precipitation systems which for- 


nerly were itisfactory for lower 


’ 
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sort eater outer 


pressures and boiler ratings, are now 
yw 





nger suitable for trouble-fre« 
peratior I cases 

Since it i lesirable in modern 
gh pressur lant to keep the 


entage of ma p low and t 








nserve the relatively pure conden- 





the condensate return systems 





d are often elaborate and expen- 

to install and maintain. If high 
nts of CO. are evolved in the 
outers the condensate in the steel 
Fig. |. Diagram of a 68,000 gph 2-stage 
hot-process softener at a Gulf Coast Re 
finery. Boiler pressure, 650 psig at 650 F 
Total steam evaporation, 600,000 Ib per hr 





return lines will have low pH, and 
corrosion may result. 

In industrial plants, in order to 
conserve water, it is often necessary 
to use several different sources of 
raw water such as wells and various 
kinds of river and lake water. This 
complicates the problem for the de- 
signer who must provide chemical 
feeding systems that are accurate, 
precise and easily adjustable with 
change-over in water source and 
composition. This problem is partic- 
ularly important where the quality 
of the water from the 2nd-stage 
phosphate unit depends largely upon 
the proper chemical dosing in and 
the quality of the effluent from the 
first stage unit 

The cost of skilled labor for 
proper operation where variable 
water supplies are involved is a fac- 
tor of concern to the power plant 
engineer, as is also the high cost of 
phosphate where a high percentage 
of makeup is needed. Economy of 
operation also affects the design of 
and maintenance of economizers 
where the 2-stage hot process sys- 
tem of treatment is used. When 
economizers foul up _ frequently 
maintenance costs run high 

These conditions in modern high 
pressure plants impose certain limi- 
tations on the use of treated feed- 
water from the 2-stage hot process 
precipitation softener. Table I 
shows the range of total hardness, 
and _ alkalinities obtainable from 
2nd-stage and single-stage hot pre- 
cipitation systems using lime, soda 
ash, and phosphate compounds 
Operating experiences of these and 
other plants show that solubility 
product relationships with these 
treatment processes require excesses 
of approximately 25 ppm soda ash 
as CaCO, in the Ist-stage for opti- 
mum hardness reduction to less than 
1 gr per gal as CaCO,. Also 5-8 ppm 
excess PO, as CaCO, at a high 
pH of 10.2 to 11 together with car- 
I alkalinity of 45 to 60 ppm 


ponate 


CATIONS—ppm as CaCO 


are required in the 2nd-stage unit 
to reduce the total hardness below 
2 ppm as CaCO,. Furthermore, op- 
eration of such hot process equip- 
ment frequently results in concen- 
trations of Mg** of greater than 0.2 
ppm and as high as 1 ppm in the 
effluent, since the magnesium is 
usually 30 to 40 per cent of the total 
hardness as CaCQOy. 

MAGNESIUM PHOSPHATE SLUDGE 

Operation experience in a num- 
ber of modern boiler plants has 
shown that the two-stage lime-soda- 
phosphate hot process precipitation 
system of treatment is not always 
satisfactory for trouble-free opera- 
tion 

For example, in the high make- 
up plants with high pressures and 
ratings and particularly those with 
variable water supplies, it has been 
found that concentrations of magne- 
sium, Mg**, above 0.2 to 0.4 ppm 
as CaCO,, together with PO, 
concentrations greater than 5 ppm 
as CaCO, as normally obtained in 


Table | 


the effluent from 2-stage hot precipi- 
tation units, after concentration 15 
to 25 times in the boiler salines, re- 
sults in the formation of sticky mag- 
nesium phosphate sludges in areas 
of restricted circulation, causing tube 
failures. Close adjustments of chem- 
ical feeds for uniform effluent hard- 
ness together with tight internal 
treatment control is required at 
present to avoid this difficulty. 
HicHer Averace ToTaL HARDNESS ON 
VARIABLE Raw Waters 

In many cases with variable raw 
waters, the concentration of total 
hardness in the effluent and com- 
pleteness of treatment from the Ist- 
stage unit varies and, therefore, the 
effluent from the 2nd-stage phos- 
phate unit varies from 0.5 up to 2 
or 3 ppm in hardness depending upon 
variation in raw water composition 
and chemical feed adjustments. In 
some this higher average 
hardness, together with phosphate 
concentrations of 5 or 6 ppm as 
CaCO, at a pH of >10, results in 


cases, 


Typical results from large Graver 2-stage or single-stage hot process precipitation 


softening installations 


PLANT A 


Gulf Coast 
Refinery 
Well 
600,000 


Location 


Source of Supply 
Outlet Capacity, Ib./hr. 
Boiler Pressure, psig 650 
Makeup, °/, of Total Evap. 90-100 
Single Stage oma 
Two-Stage with Phosphate Yes 
Sludge Bed, Aver. °/, by Wt. 4-8 
Sludge Recirculation, %/ of 

Influent Flow 3 
Graver Type Softener Design SW 
Deserator Design External 


{ Hyd. Lime 97°, —_ 
Aver. Chem. | Dol.Lime32°/,Mg0 1.9 
Fed, < Soda Ash 98%, 0.12 
Lbs./M Gals. | Disod. Phos 
Anhydrous 
Aver. Chem. Operating Cost, 
¢/M gals. 3.1 
Carbon Dioxide in Steam, 
ppm as CO, 24 


0.2! 


INFLUENT AND EFFLUENT COMPOSITION 
Plant A 


Midwest 
Refinery 


1,000,000 


External 
Spray Type Tray Type 
| 


ANIONS—ppm as CaCO 


B Cc D E 


Midwest 
Chemical 
Lake 
575,000 

750 

95-100 
Yes 
3-7 


Northern Eastern Steel 
Utility Mill 
River Well 

1,225,000 1,000,000 

625 250 
95-100 95-100 
Yes Yes 

Yes — _ 


6-8 _— _— 


Lake 


900 
90-100 


3-5 -- 5-7 — 
F S, F F FW 
Internal Internal 
Spray Type Spray Type Spray Type 
0.81 2.1 0.28 


Internal 


0.16 


0.83 


0.56 


0.25 


2.8 


13 


OTHER CONSTITUENTS 


ppm ppm 


as Tur- ppm 


Mg Na Total 


CO- OH SiO. bidity 


196 0 0 45 _~ 
114 60 0 2 — 


Plant B 


Raw Lake Water 0 0 
Treated Water 45 15 


Color 


Raw Well Water 4! 78 
Treated Water 0-1 112 


Plant C 


Raw Lake Water 0 
Treated Water 0 43 


Plant D 


Raw River Water 0 
Treated Water 43 17 


Plant E 


Raw Water 0 
Treated Water 50 





Tables I! and Ill 


economizer fouling unless acid is fed 
to reduce pH and 
phate salts in 
job of keeping 


precipitates from 


keep the phos 
Also, the 
boiler saline 
tube 
re difficult with 
and the 


concentra 


soluble form 


nternal 
adhering to 
surfaces becomes m« 
the higher average hardness 
uniforn akalinity 


Higher « Muent 


stage treatment in 


non 
hardness trom 
such 
n wher amounts 
compounds 


phate 
tr the 


nent " in 


IN STEAM 

phosphate com 
d unit 
f hardness to the 


ncentrat 


nd -stage 


ons possible 
stage unit Soda ash ex 
, ire neces 
to reduce 
ppm as 
t, the 


45 


phos 
with 


oO 

a kalin 
oda phos 
promote 
ndensate 
T} ‘ CACESS 


present 


Rydreted Lise, 
aon, “Ot 


TREATMENT AEMAT) werrr 
tmz Itz on 


fee Geter. 
After Wot Line-Sude Softening. 
After tut Phosphate Softening 


vit ca(@n)] 0.80 
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mainly as soda ash which is virtual- 
ly 80-90 per cent decomposed in the 
boiler according to the following 


equation 


Na,CO, H.0€ 2NaOH + CO, 
100 ppmasCaCO, 44 ppm as CO, 


With 100 per cent makeup, about 18 
to 24 ppm of CO, as CO, is formed 
in the steam and with 70 to 80 per 
cent makeup 13 to 18 ppm of CO, as 
CO, can be found in the steam 

This amount of CO, can result in 
the formation of corrosive conden- 
sate at a pH of 5 to 6. Good engi- 
neering practice, as determined with 
results from sodium-hydrogen zeo- 
lite or zeolite plus acid system 
usually limits the amount of CO, in 
steam to less than 8 ppm and prefer- 
ably below 5 ppm as CO,, to avoid 
such corrosion. Only where very low 
alkalinity, low hardness raw waters 
are encountered and acids such as 
sulfuric or phosphoric can be em- 
ployed ahead of a single stage hot 
phosphate softener, is it possible to 
efluent of low hardness 
than 2 ppm total hardness as 
CaCO.) together with low CO, 
alkalinity with hot precipitation 
treatment 


obtain an 


} 
(less 


Hien Cost or Puospxnate ComPpounps 


Phosphate compounds are among 
most expensive chemicals employed 
Disodium phos- 
approxi- 
larger 


n water treatment 
(anhydrous) 
cents per lb in 


phate costs 


mately 7.5 


Comparative performance of hot zeolite softening and hot process precipitation softening 


quantities and approximately 0.15 Ib 
per 1000 gal are required for reaction 
with 17 ppm of total hardness as 
CaCO, from the Ist-stage unit or 
approximately 1.125 cents per 1000 
gals. This is relatively expensive 
chemical treatment. 


Advantages of Hot Zeolite over Hot 
Phosphate for Second Stage Treatment 


Against the above background of 
boiler plant operating experience 
and the limitations of hot process 
precipitation treatment and assum- 
ing a zeolite resistant to high tem- 
peratures above 212 F and high pH, 
above 10.2 could be obtained, it ap- 
peared clear that hot zeolite soften- 
ing in 2nd-stage treatment had 
specific advantages over 2nd-stage 
phosphate as follows 

(a) A lower magnesium hardness 
of less than 0.2 ppm in the treated 
makeup feedwater can be obtained 
consistently regardless of raw water 
variations or Ist-stage chemical 
treatment by utilizing a resin zeolite 
which would be selective for mag- 
nesium. Furthermore, with low mag- 
nesium and low pH, phosphate 
scavenger treatment can be main- 
tained at only 1 or 2 ppm in the 
feedwater and only 10 to 25 ppm 
PO, in the boiler salines thus 
reducing the possibility of trouble 
due to magnesium phosphate scale 

(b) A lower total hardness can be 
obtained consistently regardless of 
raw water composition by properly 








peu as CoCO, 
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Fig. 2. Hot lime 
soda softener efflu- 
ent curve showing 
residual hardness vs 
soda ash excess. 
Temperature 204-222 
F. (Actual date from 
various plants oper- 
ating on many dif- 
ferent water sup- 
plies) 
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designing the resin zeolite softeners 
to give less than 1 ppm total hard- 
ness at all times. This reduces the 
dosage of phosphate required for 
scavenging treatment and re- 
duces the amount of scale formed 
in the boiler 

(c) A lower carbonate alkalinity 
(CO,-~-) in the 2nd-stage effluent 
can be obtained by eliminating the 
need for excess soda ash in the Ist- 
stage treatment and permitting 
higher concentrations of calcium, 
Ca to depress the carbonate, 
CO,- ~, concentration to less than 20 
ppm as CaCO, instead of 45 to 60 
ppm as with the usual 2-stage 
treatment, as shown in Fig 


also 


2. This 
reduces the possibility of corrosion 
in condensate return lines 

(d) A lower chemical treatment 
cost is obtainable by the use of in- 
expensive salt for zeolite regenera- 
tion at 0.25-0.40 cents per kgr of 
hardness (0.7-1.0 cents per lb for 98 
per cent NaCl) rather than anhy- 
drous disodium phosphate at ap- 
proximately 1.1 cents per kgr of 
hardness. In many cases also, it is 
more economical to employ salt for 
regeneration of zeolite rather than 
soda ash for Ist-stage treatment 

(e) By reducing the magnesium 
and excess phosphate concentrations 
in the treated feedwater, there is no 
need for acid feeding to reduce pH 
to avoid deposits in economizers 
preheaters, etc 

(f) Since lime is the only chemi- 
cal required for lst-stage treatment 
lime feeding can be automatically 
adjusted relative to influent alka- 
linity or pH 

EvROPEAN PRACTICES 

for 
of 


Resin 


zeolite 


hot 
lime-soda 


2nd-stage 
hot 


zeolite 
softening 


treated effluent had been used to 
some extent in Europe for several 
years before the last war. (Ref. 1) 
During the war, phenolic and naph- 
thalene base resin zeolites were used 
in Germany for this purpose even 
though a high rate of deterioration 
was experienced due to the inherent 
instability of these resins at high pH 
and high temperatures. (Ref. 2) 
During the war, German boiler 
plants were operated at very high 
heat rates and with high overload 
conditions so that the importance ol 
having a low hardness, low magne- 
sium, low-silica influent such 
obtained from hot lime-soda process 

hot zeolite treatment was para- 
mount, even at the expense of high 
operating Experiments 
ducted in Germany and England 
indicated that the presence of oxy- 
gen the hot alkaline influent to 
these resin zeolites appreciably 
increased degredation and, conse- 
quently, deaeration of the hot in- 
fluent was practiced to reduce re- 
placement losses. Nevertheless, high 
rates of replacement of these resins 
was a problem and resulted in very 
high operating costs 

AMERICAN PRACTICES AND 
LABORATORY EVALUATIONS 


as 


cost con- 


in 


In this country, it had been clear- 
ly established that the early green- 
sand-type and synthetic siliceous 
zeolites could not be used on waters 
having temperatures above 95 F o1 
pH above 83 wi'hout appreciable 
deterioration. The advent of phe- 
nolic resin-type or coal derivative- 
type zeolites permitted the softening 
of waters at slightly higher temper- 
atures up to 140 F. Several instal- 
lations of phenolic exchangers such 
as Gravex RL-30 and RF-20 were 


made in the years 1944 to 1947, op- 
erating on neutral clear waters hav- 
ing seasonal variations in tempera- 
ture up to 130 F. No unusual 
difficulties were encountered as long 
as temperatures were maintained 
below 140 F at neutral pH values 
with clear, clean waters. Tests made 
at several installations indicated 
that quantities of oxygen in the raw 
water were absorbed by phenolic 
and coal derivative zeolites at high 
temperatures, 

In December, 1945, the first sty- 
rene-base (so-called nuclear sul- 
fonic) resin zeolite, Gravex RL-40 
(Dowex 50 or Nalcite HCR) be- 
came commercially available. (Ref 
3) Laboratory and field pilot plant 
tests with this spherical bead 
uct indicated the exceptiona 
sistance of this product to 
temperature and high pH 
example, boiling at 100 C in a 
solution of caustic soda at a pH 
of 11.0 for a period of some weeks 
in a setup, as shown in Fig. 3, re- 
vealed no breakdown as evidenced 
by before and after measurement of 
capacity, friability and crushing 
strength of the particles, resistance 
to oxidation or chlorination, and in- 
creased number of fractures of the 
spherical particles. This product 
also showed exceptionally high ca 
pacity and salt efficiency as indicated 
in Fig. 4. Laboratory and pilot plant 
field tests have also shown the im- 
portance of maintaining the styrene- 
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Fig. 3. Setup for high temperature, high 
pH resistance studies for styrene base resin 
zeolite 
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Memphis, Tennessee, early in 1947 closely by Graver engineers and 

where 456 cu ft of Gravex RL-40 chemists 

was installed to replace 456 cu ft of The influent to the hot zeolite 

RL-20, phenolic-base resin units contained 10-20 ppm total 
three 96 in. diameter by 8 ft hardness as CaCO, with methyl 

Graver zeolite softeners operating at orange alkalinity of 40-60 ppm and 


Gravex 


900 gpm on 3-4 gr per gal water phenolphthalein alkalinity of 20-35 


saturated with oxygen and heated ppm 
heat exchanger jackets up to 170 The results from these small-scale 
r 180 F. The phenolic resin zeolite hot zeolite installations can be sum- 
ad shown preliminary signs of de- marized as follows at the present 
ration such as color-throwing time 
reased “fines” formation, in- A. Treatinc Fittereo Errivent 
1 water holding capacity, etc From ist-Stace Hor Process 
out six months of operation SOFTENERS 
ne-base zeolite has not in- 1. No breakdown in particle size 
operating difficulty up increased number of fractured 
spheres, softening of particles, in- 
on the experience obtained creased water holding capacity ot 
other installations oper- other evidence of physical deterio- 
at intermediate temperatures ation after more than 1,200,000 gal 
pH values of 6 to 83 plus the per cu ft of resin have been softened 
term, accelerated laboratory ®t PH of 10-108 and temperatures 
at high temperature and high varying between 212 and 230 F 
number of small scale pilot 


yrresent time 


2. Slight drop in capacity from 
26 to 22.5 kgr per cu ft is obtained 
at a salt dosage of 0.40-0.5 lb per kg 
‘ after a total of about 45 units re- 

ed effluent from actual large- 

: A generations over a period of about 

t process softeners. The re- <i. months treating more than 

some of these plants have 1,000,000 gal of filtered effluent per 

reported in the literature cu ft of resin. This may have been 

5, and 6.) The pilot plant due to some unavoidable changes in 

an eastern steel mill and a_ regeneration procedure reducing 

western refinery both employ- average salt concentration in con- 
Gravex RL-40 were studied tact with the resin 


t zeolite units were installed 
both the filtered and 





3. Regardless of frequency of re- 
generation, backwashing of styrene- 
base resin at least once every 36 hr 
is required to assure low hardness 
leakage at all times. 

4. At operating rates of less than 
3.25 gpm per cu ft Gravex RL-40, 
styrene-base resin, is selective for 
magnesium hardness and less than 
0.1 ppm magnesium is obtained 
(measured by spectrophotometer) 
in the softened effluent at all times. 
Endpoint of the run is always 
evidenced by an increase in cal- 
cium hardness as shown in Fig. 4 

5. Average total hardness through- 
out a run is less than 0.5-0.8 ppm as 
measured by the sensitive versenate 
method with operating rates of less 
than 3.25 gpm per cu ft. Fig. 5 also 
shows the uniform quality of effluent 
obtained with some variations in in- 
fluent hardness 

6. Samples of resin treated with 
dilute hydrochloric acid solution 
showed virtually no buildup of 
CaCO, or other precipitates after 
treating more than 1,000,000 gal per 
cu ft. 

B. Treatinc Unritterep EFFLUENT 
From Hor Process Sorreners 
(Turbidity Varying from 6-20 

ppm) 

1. No breakdown, same as A. 
above, after more than 360,000 gal 
per cu ft of resin were softened 

2. Drop in capacity from 24-26 
kgr per cu ft down to 21.5 kgr per 
cu ft after about twenty-one unit 
regenerations treating more than 


360,000 gal per cu ft of resin and 
employing 0.4-0.55 lb of salt per kgr 
of hardness removed 

3. Regardless of frequency of re- 


generation, backwashing of the 
resin zeolite must be accomplished 
at least once every 8 hr or when 
pressure loss across bed is 3 to 4 
psig at a rate of 12 to 15 gpm per 
sq ft with hot water to keep the 
zeolite bed from accumulating solids 
and forming so-called “lime balls” 
which cause channelling and hard- 
ness leakage. 

4. At operating rates of less than 
1.5 gpm per cu ft (gravity flow), the 
same selectivity for magnesium is 
displayed as on filtered water but a 
slightly higher magnesium concen- 
tration of 0.2 ppm is obtained. End- 
point of the run is always an in- 
crease in calcium hardness as shown 
in Fig. 5 

5. Average total hardness through- 
out a run is always less than 1 ppm 
at operating of less than 1.5 
gpm per cu ft 

6. Samples of resin treated with 
dilute hydrochloric acid solution 
showed the presence of slight 
amounts of CaCO, after treating 
360,000 gal per cu ft. However, 
tests were not continued to the point 
where an appreciable drop in ca- 
pacity was obtained in operation 
This merely indicates that when op- 
erating on unfiltered water, provi- 
should be made for ample 


rates 


sion 


backwashing rate at frequent inter- 
vals plus rotary surface washers to 
help keep the bed clear. 

Unfortunately, all of the pilot 
plant work completed to date has 
been on first-stage effluent with 
soda ash excess treatment as nor- 
mally employed. Accordingly, the 
possible effect of instability created 
by excess calcium treatment has not 
been checked in actual operation. 
However, practical operating ex- 
perience with hot process reaction 
indicates clearly that virtually all 
reactions are completed within 10-15 
min at high temperatures and no 
difficulty is anticipated from this 
factor. 


Large Scale Installations of Hot 
Zeolite Softeners 

At present, several larger scale 
installations are in operation, one at 
a midwestern chemical plant em- 
ploying three 78 in. diameter by 4 ft 
straight softeners with Gravex RL- 
40, styrene base resin, on the unfil- 
tered effluent from a 12,000 gph mod- 
ified conventional-type hot process 
softener has been in operation, off 
and on since December 1949. (Ref. 
7) Another 10,000 gph unit is being 
operated in the Midwest (Ref. 5) 
and an 8000 gph unit is in operation 
on the West Coast. (Ref. 8) Both 
of these latter plants operate with 
filters preceding the hot zeolite 
units. 

At present, a number of larger 
plants are being installed. Figure 6 
shows the flow sheet and general 
unit layout for the largest two-stage 
hot process, hot zeolite plant in the 
world being installed at an East 
Coast refinery and treating 200,000 
gph of feedwater for 650 psi boilers 
with 90 to 100 per cent makeup 
The first-stage treatment unit is of 
the Graver “Sphericone” design. 
Table II shows influent and effluent 
analysis to and from this equipment. 
Filters are being employed to pre- 
cede the zeolite units. 

Only lime will be fed, Table II, to 


reduce calcium hardness selectivity 











resulting in an effluent of 2 to 4 gr 
per gal total hardness from the Ist- 
stage treatment. The six 10 ft diam- 
eter by 5 ft 6 in. straight Gravex 
styrene-base resin zeolite units are 
designed for regeneration with 
8 to 12 per cent sodium chloride 
solution at temperatures of 225 F 
and with contact times of 30 to 40 
min to increase efficiency of regen- 
eration and reduce salt dosages to 
less than 0.40 lb per kgr. 

Fig. 6 shows a typical layout of 
four 10 ft diameter by 5 ft straight 
Gravex RL-40, styrene-base, hot 
zeolite softeners showing some de- 
tails of the semi-automatic brine 
regeneration equipment, back pres- 
sure valves, etc. This indicates the 
practical design of the regeneration 
equipment required to avoid ther- 
mal “shock” on the resin zeolite by 
backwashing and regenerating at 
elevated temperatures (within 40 F 
of operating temperatures) and the 
back pressure valves prevent steam 
flashing or “binding” of the zeolite 
units 
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Fig. 6. Flow diagram of Graver 200,000 gph hot zeolite softener installation at an Eastern 
oil refinery 





Vusulation Methods 


or Steam-Electric Power Units 


The design of the insulation for the piping, valves, heat exchangers, etc. in 

a large high pressure steam-electric generating station is as important, and 

nvolves as much knowledge and care as other more spectacular elements of 

the station. This article describes in detail the methods used and the kind of 

insulation installed on the new power units at the West End and Miami Fort 
Stations of the Cincinnati Gas & Electric Co. 


By J. H. HEIMBROCK, 
rintendent, Miami Fort Station, Cincinnati Gas & Electric Company 


F' ONOMY f pecial pipe hangers which fit around the insulated pipe and the 

4 st f i ! ation were installed entire assembly supported in the 
steam lines, so that usual manner 

ild occur due to Where flanged joints occur in pipe 

between the hot sur- lines, a short piece of insulation was 

d the pipe hanger wired around the pipe next to the 

iction of this type flange at either side of the joint 

iirly simple. A steel Thus, these pieces of insulation can 

proportioned to the be removed and the bolts taken out 

d, was rolled to fit of the flanges without disturbing the 

pe and provided with insulation on the rest of the line 

nbly. Then a sad- The flanges themselves were covered 

o as to help’ with sectional insulation extended 

load in pro- to fit over the adjacent pipe insula- 

apacity of the _ tion. If the flanges were too large in 

welded to the diameter for sectional insulation, the 

flanged plate flange insulation was constructed in 

then bolted the field A template or wire frame 





of galvanized wire mesh was formed 
in two halves to fit the flange, block 
insulation was wired on over the 
mesh, and insulating cement was 
then troweled on. The unit was then 
wired in place over the flange 
Valves, traps and fittings were in- 
sulated with material of the same 
kind and thickness as that specified 
for the adjacent piping. The insula- 
tion was applied either in the form 
of cement or molded sections, seg- 
ments or blocks. If molded insula- 
tion was used, it was cut to fit the 
surface and wired in place with a 
sufficient number of wire loops so 
that a firm installation was obtained 
All cracks and voids were filled with 
cement and the entire surface 
smoothed over with cement. 
Insulation on heaters and on the 
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Piping 


960 F: Main high pressure 
superheated steam and drains 


775 F: Extraction steam 
and drains 


750-50! F: Extraction steam 
High pressure saturated steam 
Low pressure steam 

Exhaust steam 


Drain 


500 - 351 F: Extraction steam 
High pressure heater 

Low pressure steam 

High pressure boiler feed 


350 - 251 F 
Boiler feed 
Evaporators 
Drains 


250 - 80 F: Extraction steam 
Low pressure heaters 
Condensate 

Softened water 

Drains 


D. = Diatomaceous silica 


IY in. and smaller 2 


2" in. D. 


Fig. 2. (Right) General view 

of steam and feedwater pip- 

ing at West End Station, In- 

sulation is diatomaceous silica 

and 85% Magnesia, used 

alone or in combination. Fin- 
ish is canvas. 


Fig. 3. (Below) 
changer and steam lines at 
West End Station. These are 
insulated with 85°, Magnesia, 
and finished with canvas jacket. 
Note careful insulation of 


Heat ex- 


heated valves and flanges. 


it 


TABLE | — PIPE INSULATION 
PIPE 

4 inches 

1%, -2 in. D 

1/7 in. 85°, Mag 


1% -2 in. D. 


IY in. 85% Mag. 


1-9/16 in. D 
85°, Mag 


1, 
4 
IY in 


1-1/32 


1Y_ in 


6% Mag. = 5% Magnesia 


TABLE ti — EQUIPMENT 


Tempera 
ture 


Equipment 


Low pressure heaters in 
Deaerating heaters in. 
with domes and 

vent condensers 

High pressure heater in 
Evaporator /y in, 
Drain tanks 2 / in. 
Filters Vy in. 
Heat exchangers Yy in 
Water softeners in 
Scroll! housing and Vy in 
inlet boxes on 

1.0. fans 

Flue gas ducts 

Hot air ducts 


D Diatomaceous silica 
85°) Mag Magnesia 


SIZE 


6 inches and larger 
2/2 in. D 

2'/y in. 85°% Mag 
2 in. Dz 

2 in. 85°, Mag. 
1 in. D. 

2 in. 85°, Mag. 


85°, 


Vy 


5”, 
85%, 


05%, 
85%, 
85%), 
05%, 
05°, 
85%, 
05, 


85%, 
9) 
85%, 


1/2 in. 85°, Mag. 


INSULATION 


Insulation 


Mag 
Mag 


Mag 
Mag 
Mag 
Mag 
Mag 
Mag 
Mag 


Mag 


Mag 





How to Select 


WY TH THE TREND towards latter's bid intelligently 
higher perating pressures 


judge the 
Conditions of Service 


The first step in preparing speci- 
f purchase of the 


i th oller teed pump 
and need of 
rstanding of fications for the 
le boiler feeding equipment consists in 
determining the conditions of service 
under which it will operate. While 
it is possible on the basis of pre- 
liminary heat balance calculations 
st taken in to approximate these conditions at 
the time the power plant is being 
laid out, the final conditions can be 
established only after the turbine 
generator, boiler, and some of the 
suxiliary equipment have been se- 
ected 
In general and under normal pro- 
juction conditions, the time element 
nvolved in the manufacturing of the 
ijor power plant equipment such 
main turbines and boilers is ap- 
iably longer than that required 
boiler feed pumps 


Ssing as 
upon 
magni- 


nowever, to 


plant <« per 


fugal pump 


omplete the 


Fig. |. View of the six 6-in. solid-forged- 
stee! barrel, B-stage boiler feed pumps, for 
522,500 Ib per hr each of 265-F water, 79 
psi suction pressure, 1974 psi discharge 
pressure, at Sewaren Generating Station 
Public Service Electric & Gas Co., (N. J.) 
Pumps driven by 2000-hp motors through 
variable-speed hydraulic couplings 


By IGOR J. KARASSIK 


Assistant to the Manager 
Centrifugal Pump Division 
Worthington Pump and Machinery 
Corp. 


and their drivers. This allows a cer- 
tain delay between the purchase of 
the main equipment and the issue 
of boiler feed pump specifications, 
with the result that the feed pump 
conditions of service can be estab- 
lished quite accurately 

Under the general term, “condi- 
tions of service,” there is included 
not only the pump capacity, dis- 
charge pressure, suction conditions, 
and feedwater temperature but, in 
addition, such data as the chemical 
analysis of the feedwater, the pH at 
pumping temperature, the variation 
in suction pressure and temperature, 
and any other pertinent data which 
may reflect upon the hydraulic and 
mechanical design of the boiler feed 
pumps. It is highly imperative that 
all information pertaining to the 
conditions of service under which 
the boiler feed pumps are to operate 
be clearly outlined 
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gravity of water versus temperature 





To obtain the right centrifugal boiler feed pump to fit YOUR conditions, here's what you must do . . 


t Ongineerings FEATORE OF THE MONTH 


. First, you 


must analyze correctly and accurately the conditions under which it will operate; second, give the manufacturer proper 
information; third, know how to judge the manufacturer's bid intelligently . . . Water weighs less at higher tempere- 
ture; figure on it in calculating capacity . . . What effect does pump wear have? . . . How many pumps do you need? 
. . . Instructions for figuring NPSH and net discharge pressure accurately . . . Submergence very important . . . Com- 


paring designs . . 


. Constant-speed and variable-speed operation—how do they affect NPSH, capacity, discharge 


pressure, pump control? . . . System head curves and what they mean . . . What does a feedwater regulator do? . . . 
Tota! head at varying temperatures ... When you have analyzed all these factors, you can tell the pump manufacturer 
the required discharge pressure, possible variations in suction conditions and temperature—and get the right pump 


Gotler Feed Pumps 


Thus, whenever there is any 
doubt in the mind of the power 
plant designer, a complete layout of 
the feedwater system and of the heat 
balance diagram should be supplied 
to the boiler feed pump manufac- 
turer. The study of this layout will 
often permit the manufacturer to 
suggest an alternate arrangement of 
the boiler feeding equipment that 
would result in a more economical 
operation, in decreasing the first 
of the installation, or even in 
improving the life of the equipment 
in such a manner as to reduce the 
eventual maintenance expense. 


cost 


Boiler Feed Pump Capacity 


First in the order of the conditions 
of service to be determined comes 
the capacity to be handled by the 
boiler feed pump. It becomes neces- 
sary to establish the absolute maxi- 
mum steaming rate of the boilers to 





BOILER FEEO PUMP 
eaTTERY 


500,000 
esr 
SPARE 


Fig. 3. Typical boiler feed pump installation 
to serve a 440,000-lb-per-hr boiler, with one 
pump designed for full load plus provision 
for wear and swings and one duplicate spare 


be served with blowdown valves 
fully open. 

It is advisable to point out here a 
common oversight on the part of 
power plant operators with respect 
to the conversion of capacities ex- 
pressed in pounds per hour into gal- 
lons per minute. For obvious reasons 
all heat balance calculations as well 
as all turbine and boiler guarantees 
are expressed in pounds per hour 
whereas it is customary to define the 
service to be performed by the cen- 
trifugal pumps in terms of gallons 
per minute (volume per unit of 
time) against a head of so many feet. 

To convert pounds per hour into 
gallons per minute, it is necessary 
to remember that the average boiler 
feed pump handles water at high 
temperatures. Now, the density of 
water is greatest at 39.1 F and, by 
definition, the specific gravity of 
water at that temperature is 1.00. 








BONER FEED Pum 
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Fig. 4. Here the load, with the boiler oper- 

ating at full rated capacity, is split between 

two pumps operating in parallel. One or 
two spare pumps may be installed 
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One gallon of water at 39.1 F weighs 
8.33 lb, and since the density of 
water decreases with increasing 
temperatures, it will weigh less than 
8.33 lb at higher temperatures in ac- 
cordance with the relation: 

Weight of one gallon of water 
8.33 lb specific gravity at the de- 
sired temperature. In order to con- 
vert pounds per hour into gallons 
per minute, it is necessary, there- 
fore, to use the following formula: 
Gpm 

Lb per Hr 

60 * 8.33 specific gravity 
Lb per Hr 
500 specific gravity 

Values of the specific gravity of 
water for varying temperatures are 
given in Fig. 2 and can also be found 
conveniently in standard steam 
tables 

It is immaterial to the manufac- 
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BOER FEED PUMP 
BATTERY 


300,000 300,000 
LO/HR LBs HR 
SPARE 


Fig. 5. Since the normal load is only 300,000 

lb per hr, one pump can be used at all 

times except at peak loads, when the second 
unit is put on the line 
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nsufficient pressure margin over flashing because the heater 
s not fh gh enough above the pump 


it the weal 
centrifugal 
on of effi 
only a 
become apparent 
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as the run 
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feedwatet 
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ng ciear- 


ances back to the lower-pressure 
stage from which the impeller has 
picked it up. In other words, the 
effective capacity of each impeller 
and therefore of the boiler feed 
pump has been reduced materially 
Inasmuch as the power consump- 
tion for a given gross capacity re- 
mains the same while the net ca- 
pacity is reduced, the effective effi- 
ciency of the boiler feed pump is of 
course reduced in proportion to the 
increase of the short-circuit losses 

Obviously, it is imperative to pro- 
vide for this ultimate reduction in 
the effective capacity of a_boile1 
feed pump at the time of the selec- 
tion of its design capacity. It is prac- 
tically impossible to establish any 
fast rules for providing this margin 
of safety, but it can be said that a 
margin of at least 10 per cent in ex- 
cess of the absolute maximum boiler 
requirements is advisable. Frequent- 


determine suction conditions 


Vapor pressure of water versus temperature 
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ly, a margin of as much as 20 per 
cent is provided. 
Number of Pumps 

The choice between use of a sin- 
gle boiler feed pump per boiler and 
installation of several boiler pumps 
in parallel for the full boiler demand 
is often influenced by the nature of 
the power plant load. In a base load 
station, the tendency is to design 
the boiler feed pump for the full 
capacity corresponding to the maxi- 
mum steaming rate. If, on the other 
hand, the load is of a fluctuating na- 
ture, two or more pumps may be 
operated in parallel. 

At periods of light load, it is de- 
sirable that one or more pumps be 
taken off the line to allow more ef- 
ficient operation. The capacity of 
the individual pumps is selected 
frequently with this manner of op- 
eration in view. For instance, if the 
plant load remains at 65 per cent of 
maximum capacity most of the time, 
two boiler feed pumps each designed 
for 65 to 70 per cent of maximum 
flow could be installed. Thus, for 
the major portion of the time, one 
pump alone would be able to carry 
the load. When the total flow ex- 
ceeds 65 per cent of maximum, the 
second boiler feed pump is put on 
the line, the two pumps sharing the 
load and operating in parallel. 

Exceptions 

However, there may be certain 
exceptions to this general practice: 

(1) When the total capacity is 
too low to be split up effectively be- 
tween two pumps, a single pump 
may be used regardless of the na- 
ture of the plant load. 

(2) When the efficiency of opera- 
tion is inconsequential, as, for in- 
stance, when the boiler feed pumps 
are turbine-driven and the exhaust 
steam is used for process work or 
for heating, first cost will generally 
determine the number of boiler feed 
pumps to be used. 

(3) When the maximum capacity 
is too great to permit the use of the 
most efficient pump, the capacity 
may be split up between two or 
more pumps. 

Operating Schedule 


If a single boiler feed pump is 
used per boiler and no cross-con- 
nection is available from adjacent 
boiler headers, it becomes advisable 
and necessary to arrange the instal- 
lation so that a spare pump can be 
put on the line immediately upon 
failure or stoppage of the main feed 
pump 

Since this substitution must be 
provided for the interruption of the 
prime mover as well as for pump 
failure, it is the general practice to 
use a different motive power for the 
spare pump 

If the main feed pump is motor- 
driven, the spare pump would be 
turbine-driven. The switch-over to 
the spare pump can be accomplished 
automatically in any one of several 
manners. The actual process is a 
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problem of controls somewhat be- 
yond the scope of the present arti- 
cle. The impulse for the controlling 
mechanism can be either the inter- 
ruption of current in a solenoid-op- 
perated pilot valve or the decrease 
of pressure in the discharge header 
from the boiler feed pump. 

Frequently, one boiler feed pump 
may be used to feed a number of 
boilers of equal or of varying sizes 
but all operating at the same pres- 
sure. The method of determining the 
boiler feed pump capacity in such 
case differs in no way from the 
method previously described. 

Suction Conditions 

A very large portion of the vari- 
ous operating problems that arise 
in conjunction with boiler feed 
pumps can be traced directly to 
suction conditions. Unsatisfactory 
suction conditions may assert them- 
selves, first, by symptomatic undue 
noises in the first stage of the boiler 
feed pump; second, by failure to de- 
liver the required capacity; and fi- 
nally, by the untimely wear of the 
first-stage impeller and, not infre- 
quently, by the complete failure and 
breakdown of the pumping unit. 

In any centrifugal pump, there is 
a definite friction and velocity head 
loss which takes place before the liq- 
uid enters the impeller vanes to a 
degree sufficient for it to receive en- 
ergy from the pump. When water 
enters the suction of the first-stage 
impeller of a centrifugal pump, a 
certain amount of pressure energy 
is therefore converted into kinetic 
energy, the exact amount of this 
conversion depending upon various 
features of the suction passage and 
impeller inlet design. 


Strictly speaking, of course, the 
reference should be made to changes 
in energy per unit mass as velocity 
heads are not really “energy” but 
rather “energy per unit mass.” 
However, it is accepted practice to 
use the term “kinetic energy” inter- 
changeably with “velocity head” and 
“pressure energy” with “static in- 
tensity of pressure.” 

This transformation of energy is 
illustrated in Fig. 6, where the first 
stage of a boiler feed pump is shown 
taking its suction from a direct-con- 
tact or open heater. In order to pre- 
vent flashing of the water before it 
has had a chance to receive addi- 
tional pressure energy from the im- 
peller, it is necessary to avoid 
lowering the pressure energy at the 
impeller vanes below the vapor 
pressure. 

If the static pressure at the im- 
peller vanes should fall below the 
vapor pressure corresponding to its 
temperature, as in Fig. 7, a portion 
of the water contained in the im- 
peller suction would immediately 
flash into steam. This flashing will 
form vapor-filled cavities within the 
body of the flowing water and cavi- 
tation, as this phenomenon is called, 
will take place. The immediate ef- 
fect of cavitation is to prevent a fur- 
ther increase of the pump capacity, 
as the pumping space normally al- 
loted to the flow of water is occu- 
pied by steam. 

This, however, is not the sum to- 
tal of the effects of cavitation. As 
the steam bubbles pass on to regions 
of the impeller under somewhat 
higher pressure, they condense in a 
sudden collapse with all the char- 
acteristics of an explosion. As a 
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He was employed by Worthington in 1934, 
as assistant to the Consulting Engineer on 
Centrifugal Pumps and was engaged in re- 
search and design work on single and multi- 
stage pumps. Since 1936 he has specialized 
in the application of multi-stage high-pressure 
pumps, especially for power stations. His 
work has also included development and 
design of improved boiler feed cycles for 
central station power plants, a field in 
which he holds several patents. 


He has written numerous articles on cen- 
trifugal pumps for technical publications: 
as of April 1950, a total of 116 articles. 
Including reprints and translations, his 
articles have appeared in 249 magazine 
issues, in 32 different magazines and in 6 
languages. He is a co-author of the book 
Pump Questions and Answers. |n 1940, 1942 
and again in 1944 he received the first prize 
in the Hydraulic Institute Engineering Essay 
Contest. 

To regular readers of Power Engineering 
(under its previous titles Power Plant Engi- 
neering and Power Generation) Mr. Karas- 
sik's name is a familiar one. He has con- 
tributed such outstanding material as his 
famous and exclusive series on Centrifugal 
Pump Control in 1945 and other articles 
too numerous to list. His articles on Con- 
stant and Variable-Speed Boiler Feed Pump 
Operation, and other phases of operation, 
have been used by thousands of power engi- 
neers. 

The material in the present article has 
been completely rewritten from articles and 
portions of articles published in this and 
other magazines about 10 years aqo. Since 
that time a great deal has been learned 
about boiler feed pumps and, in the light of 
that new knowledge, the author has brought 
everything up to date. In another later 
article, he will tell Why and How Centrifugal 
Boiler Feed Pumps Operate as They Do. 
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ath ~~ 
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nstallation where 
pump takes its suc- 
ct ntact heater 

A typical cal 

uction cond 


i that 

ect contact 
250F 
0.944 


tics of ssed feed cycle 


“stant speed 


Pressure in heater (vapor pressure 
at 250F) 15 psig 
Static head from minimum water 
level to pump centerline 21 ft 
Friction losses at rated capacity 
in piping 
in valves 
Total 
Then 
Net 


1.5 ft 

2.5 ft 
4 ft 

positive suction head 21-4 

17 ft 

suction pressure 


17 0.944 


2.31 


Total 
15 


22 psig 
For ready reference Fig 9 gives 
the relationship between the vapor 
pressure of water and its tempera- 
ture 
The required NPSH for a given 
pump, operating at a given speed, 
a function of the pump capacity 
varying approximately as the square 
of the capacity Likewise, for a 
given set of operating conditions of 
capacity and head per stage, the re- 
quired NPSH is a function of the 
operating increasing with 
higher decreasing at 
lower 
The 
Hydraulic 


pacities 


speed 
speeds and 
speeds 
NPSH recommended by the 
Institute for various ca- 
range of speeds of 
1750 to 3600 rpm and for both single 
and double first stage im- 
pellers can be found in the Hydrau- 
lic Institute Standards (obtainable 
from the Hydraulic Institute, 90 
West Street, New York, N. Y.) 

It has been stated previously that 
the net suction head re- 
quired for a given pump and a given 
is independent of the oper- 
ating temperature by virtue of its 
definition Practically however 
should be taken in- 

when 


ovel a 


suction 


positive 


capacity 


this temperature 
establishing 
the recommended submergence from 
a direct-contact heater to the boiler 
pump. A margin of safety 
should be added to the theoretical- 
ly-computed NPSH when the boile1 
pump feedwater at 


to consideration 


feed 


feed handles 
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cle with variable speed regulation 

















<— STATIC HEAD 


250F. This mar- 
gin of safety cannot be expressed as 
a mathematical formula, but past 
experience will dictate to the pump 
manufacturer what magnitude this 
margin should reach 

The reasons for the use of such 
a margin are two-fold 

a) The higher the operating pres- 
and temperature, the greater 
will be the fluctuations in pressure 
experienced in the direct contact 
heater and the greater the oppor- 
tunity for a time lag between a re- 
duction in and a 
sponding reduction in temperature 
at the pump suction 

b) A greater pressure is required 
to re-compress a steam bubble at 
the higher temperatures. Thus, at 
these temperatures, a_ centrifugal 
pump has less chance to clear itself 
of steam if it has started to cavitate 
through some abnormal occurrence 
in its operation—unless a_ safety 
is included in the submer- 
available over the required 
net positive suction head 

Recommended values for this 
margin are likewise given in the Hy- 
draulic Institute Standards. 
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Selecting Submergence 


One cannot overemphasize the im- 
portance of securing satisfactory 
suction conditions for the proper 
operation of boiler feed pumps. The 
most important factor for such op- 

that sufficient submer- 
provided over the suction 

pump, in order to prevent 
partial cavitation and local 
flashing in the vanes of the first- 
impeller. Insufficient suction 
conducive to the se- 


and 


eration 1s 
gence be 
of the 


even 


stage 
heads are not 
good, substantial 
economical pumping unit 

As an let it be assumed 
that the desired boiler feed pump 
capacity is 400 gpm of 215F feed- 
vater, with a net pressure to he 
650 psi. An adequate 
these conditions would 
be a 6-stage, 4-in. pump operating 
at 3550 rpm and requiring 15 ft 
NPSH. Of course, it would be pos- 
sible to design a boiler feed pump 
which could handle 400 gpm at that 
speed with a net positive suction 
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head of only 6 to 8 ft. Such a pump, 
however, would have to be designed 
for a maximum efficiency at a ca- 
pacity of from 40 to 60 per cent 
higher than the 400 gpm it could 
handle with the low submergence 
available. It is obvious that such a 
solution is far from satisfactory in 
that it will necessitate operation at 
a poor efficiency condition, with re- 
sulting high operating cost, to say 
nothing of the higher first cost of 
such a pump and of the unfavorable 
effect of operating a pump constant- 
ly too far back on its curve. 

As a matter of fact, regardless of 
the consequences, a reliable pump 
manufacturer would not consider 
furnishing a boiler feed pump un- 
less an adequate net positive suc- 
tion head were available. This does 
not mean that it is absolutely im- 
possible to design boiler feed pumps 
capable of operating with extremely 
low submergence, but such pumps 
are inherently very inefficient, for 
they must either be designed for 
greater capacities under normal 
conditions or else be of the “hot- 
well” or condensate removal type, 
with very poor efficiency and oper- 
ating at low speeds. 

It is seldom the practice of power 
plant construction engineers to 
squeeze equipment into such limits 
that the pump manufacturer is seri- 
ously handicapped in the selection of 
the feeding equipment. At 
the same time, it is always advis- 
able to check with the manufacturer 
with required 


boiler 


respect to the sub- 


mergences prior to completing the 
layout of a newly-designed power 
plant, so as not to find, too late, that 
the available submergence is too 
low for proper operation and that 
the plant layout can no longer be 
changed to suit. 
Design Comparison 

Once in a great while, in the zeal 
of insuring proper suction condi- 
tions and to make sure that the 
manufacturer does not skimp on the 
design of the first-stage impeller, a 
specification will call for a tabula- 
tion of the eye diameter and suction 
area of this impeller. Such informa- 
tion, unfortunately, is of but little 
help in evaluating the relative suc- 
tion characteristics of several given 
pumps, for these dimensions are in 
no way a positive measure of mini- 
mum net positive head requirements. 

Other factors, such as the shape 
and number of the impeller vanes, 
the area between these vanes, the 
shaft and impeller hub diameters, 
the impeller specific speed, the shape 
of the suction passages and many 
more enter as well, in some form or 
another, into the determination of 
the head required on the suction 
Whether all these factors could be 
made to yield a simplified method 
of determining the required NPSH 
is difficult to state, as different pump 
designers use different methods to 
accomplish the same results 

It is obvious, however, that no 
single one of the factors listed can 
be evaluated exclusively of the 
others; therefore the knowledge of 
the value of one or two of these 
factors can serve no useful end, 
other than to confuse the issue if 
used as a basis of comparison. 

In line with these reflections, it is 
advisable to caution the prospective 
specification writer and tabulation 
analyst that comparison of suction 
nozzle diameters is also of little 
value. The velocity head at the 
nozzle opening is of an entirely dif- 
ferent order of magnitude in com- 
parison to the NPSH and, therefore, 
even if the feedwater could know 
where the suction piping ends and 
where the pump begins, the size of 
this nozzle could play but a negli- 
gible role in establishing the re- 
quired net positive suction head 

(Continued on page 106) 
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Fig. |. View of cyclone furnaces firing 
steam generating units Nos. 14 and 15 in 
South Power Station, new power station of 
Dow Chemical Co. at Midland, Mich. This 
was designed to ease « tight steam and 
power supply situation. It is one of four 
large power plants serving Midland works. 
t was first operated in June 1950 and for- 
mally dedicated during week of July 24 
1950. Outstanding features on opposite 
page; details of equipment on page 7! 
This view shows two cyclones firing each Purther data on the construction and 
f two 400,000-ib-per-hr 1250-psig, 830-F operation of the cyclone furnace were 
bollers, which supply steam through «a iven in a general article, The Cyclone erators operating under 29.5 in. vacuum 
10.000-kw double-extraction turbine gener- Durnece Latest Thing in Coal Burning The resulting water is so pure it must be 
ator, Pig. 6, to the 425-psig and 165-psig by F. X. Gilg, Power Generation, April handied in rubber-lined piping so it will 
plant steam systems and exhaust steam 1950 not react with pipe metal. The resulting 
r system. Space at far Because all three of these new cyclone- feedwater for the boilers contains 0.0 ppm 
ar unite and an fired boilers must operate with 100 per cent silica, not over 2 ppm CO, and 0.1 ppm 
make-up, a complete new water treatment oxygen. Development of this automatic 
nd details of system of the demineralizing type, capable water treating system is a major factor in 
furnace were of producing all the required pure water making this cyclone-fired bolier develop- 
Firet Indus was installed in a separate building, at ment possible 
Generation left of Power Station, Pig. 3 The water system was described in a 
described the This water treating system is completely paper Demineralization Supplies 100° 
Boller WN 13 automatic in operation, uses anion and ae for 1250-psi Steam Generator, by 
st Side Power eation exchangers, fluorides for silica re- Louls irth, before the 10th Annual Water 


moval and spherical) bitumastic-lined dea- Conference, October 1949 
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Fig. 2. South Power Station coal condition 

ing plant where all coal is dried, crushed to 

proper size and delivered to power plant 

bunkers, which then store dry sized coal for 
the cyclone furnaces 


DN VE TORS 


Boller N 13 i either of the two storage silos. From silos, coal flows to ro 
iding interru y dryer, which reduces moisture to 4 per cent. Separate stoker 
“t al. So the i furnace supplies hot air for drying. From dryer, coal goes 
plant where to vibrating screen, which separates ',-by-0-material for direct 
his keeps coa delivery to overhead station bunkers. Oversized coal goes to a 
1 power hous crusher for reduction to ', in., thence to power station bunkers 
if frogen, are A equipment controls are centralized, and interlocked to shut 
rack hopper down equipment behind any unit stopped by power failure. Col 
breaker. for ecting system picks up dust at various units, to be transported 
nad 5 deliver pneumatically to a precipitator 
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Fig. 3. General view of Dow Chemical Co's. new South Power Station at Midland, Mich., adding its output of 800,000 Ib per hr of steam 
and 30,000 kw to existing power plants. This brings totel Dow power plant capacity to 3,000,000 ib steam per hr and 110,000 kw of power 
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Fig. 4 


Cross-section through one of two new cyclone-furnace boilers, Nos. 14 and 15 


South Power Station 


13 boiler installed in 1949 to 
give good performance on low-grade coal 
with reduced fly ash emission. New Bollers 
14 and 15 same in principle but improved 
details. Hydraulic sluice or slag dis- 
posal not shown here 
Position of centrifugal blowers is behind 
preheater instead of above. Biowers 
lied so that when air is supplied 
bullding, automatic control 
tum in building of more than 


Original Nx 


air 
are contre 
from inside 
revents \ 


of 
very 


chain 
close 


feeder 
running 


consists 
with 


clearance through long tube. Coal is fed 
between discs and close clearance in tube 
prevents pressure on discharge side from 
working back. Discs discharge coal to vi- 
brating pan (to smooth out flow) and into 
primary air stream flowing to the cyclone 

On Boller 15, the feeder is an apron type 
conveyor discharging to a skimmer plate 
(to smooth out flow) then to a star feeder 
to form a pressure seal. The star feeder 
which is air-sealed discharges the coal to 
another “smoothing-out” plate, then it 
joins the primary air stream flowing to the 
cycione 
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Compare with Boiler No. 13, first Dow 


cyclone unit, March 1949 issue 


Cyclone furnaces fire crushed 
coal te two 400,000-ib per br, 
1250-psi, 830-F boilers 
Seperate coal conditioning 
plant to stop wet coal troubles 
New demineralization 

to prepare 100% mokeup 
Centrifugal blowers, for pres- 
surized furnaces; no 1.D. fans; 
no dust collectors 

Centralized controls and instre- 
mentation 

Double-extraction turbine drives 
30,000-kw hydrogen-cooled gen- 
erator 

Extensive steam and é¢lectrical 
distribution system 


Plant design to take swings 


Generation at 13.5 kv; air- 
operated 13.5 kw switchgear 
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Fig. 5. Schematic diagram of main steam 

and water circuits of South Power Station 

showing how four pressure levels are co- 
ordinated 





Fig. 6. This 30,000-kw steam turbine gen- 

erator is in South Power Station. In fore- 

ground, 1500-hp driving motor for one 1200- 

gpm boiler feed pump and 1470-hp turbine 

for one of two turbine-driven 1200-gpm 

boiler feed pumps. Right background, tur- 
bine control panel 


Turbine has two extraction points, steam 
extracted at 425 psig and 175 psig and ex- 
haist at 25 peig, for supplying existing 
pla it steam systems, Pig. 5 

(.,enerator hydrogen -cooled, 3600-rpm 
ra -d at 37,500 kva at 05 psig hydrogen 
prvasure, 41.250 kva at 10 psig and 43,125 
kva at 15 peig hydrogen pressure 

Reducing stations in parallel with tur- 
bine, will pass steam directly from 1250- 
psi header to lower-pressure system, all 
under full automatic control, if turbine 
is Out of service or if, for any reason, tur- 
bine does not supply demand on any pres- 
sure system 

Process steam and electrical loads car- 
ried by all Dow power houses are on dally 
oad schedules based on regular reports 
from the process departments and handied 
by power division load dispatchers just as 
in a utility system 

Normally turbine-driven boiler feed 
pumps are used motor-driven unit is 
standby. Feed pumps discharge to common 
header through feedwater regulator valves 
excess pressure regulator ahead of each 
feedwater regulator maintains constant 
differential across latter, and each turbine- 
driven pump has a governor position 
regulator. Each pump has an automatic 
recirculating valve on its discharge to 

Fig. 7 entral control board for two boil maintain a minimum flow of 150 gpm 
ers and turbine has this semi-circular side through the pump 
with benchboerd facing boilers and « 
traight side. shown at right rear of Fig 6 
facing turbine 
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Fig. 8. Centrifugal forced-draft blowers 
supply all combustion air to cyclone; pres- 
surizing entire unit; are placed right behind 
first air heater, see Fig. 4. Three blowers 
per boiler, each blower, capacity 214,000-ib 
air per hr at 105 F, 77 in. H,O static pres- 
sure, 3600 rpm, single-stage single-flow. All 
driven by steam turbines, 425 psig throttle 
25 psig exhaust 


In this main air system for each boiler 
ll three blowers take air directly from 
blower room; this air enters either from 
inside plant, outside plant or both. Auto- 
matic controls m itside and boller- 
room air to hold room temperature 

nstant and use minin mn plant steam 


z 
suring the venturi 
operating the driv- 
© vary speed, hence 

varying air discharge he combined damper 


and speed aining discharge 


pressure constant 








PRINCIPAL POWER-PLANT EQUIPMENT—SOUTH POWER STATION, 
Dow Chemical Co., Midland, Mich. 


STEAM-GENERATING EQUIPMENT: 

Boilers, 2 The Babcock & Wilcox Co 
1250-psig 830-F radiant-type, with 1911 sq ft heating surface 
400,000 ib per hr. Two cyclone furnaces on each unit. Con- 
tinuous-tube draining-type 8100-sq-ft superheater, 2-stage inter- 
Stage submerged-drum attemperator. Continuous-tube 2-section 
18,700-sq-ft economizer. Tubular 134,637-sq-ft air heater 

Forced-draft blowers, 3 per bolier Ingersoll-Rand Co 
214,000 lb per hr each at 105 F, 77-in.-water sp. Single-stare 
single-flow 3600-rpm centrifugals 

Forced-draft-blower drive turbines 
Two multistage, one single-stage for 
throttle, 25-p asig exhaust, 750 hp each 

Coal feeders, Boiler 14 Hapman Conveyors Company, In« 
One per cyclone burner. Flight type, 10-tph capacity, each 

Coal feeders, Boller 15 The Babcock & Wilcox Co 
One per burner, apron type, star-vaive pressure seal 10-trh 
each 

Soot blowers, air puff 

Water Columns 

Safety valves 

Blowoff valves 

Superheater outlet valves 

Feedwater-inlet valves 

Combustion-control system, air 


General Electric Co 


each boiler; 425 psig at 


Diamond Power Specialty Corp. 
Diamond Power Specialty Corp. 
Foster Engineering Co 
Maxwell & Moore, Inc 
Crane Co 

Edward Valves, Inc 


Manning, 


operated 
Republic 
Republic 


Fiow Meters Co 
Fiow Meters Co 
Balley Meter Co. 
Richardson Scale Co. 
Stock Equipment Co 
Allen-Sherman-Hoff Co. 


Forced-draft blower control 

Superheat control 

Coal scales 

Coal valves 

Ash-removal system, hydraulic 

TURBINE GENERATOR: 

Turbine generator, one Westinghouse Electric Corp. 
1250-psig 830-F throttle steam, 425- and 165-psig extraction, 25- 
psig exhaust. 30,000-kw 08-pf 13,800-v 3-phase 60-cycle 3600-rpm 
generator hydrogen cooled. 150-kw direct-connected main ex- 
citer, 2.5-kw direct-connected pilot exciter. 6140-sq-ft 2-pass 
hydrogen cooler, 455-sq-ft 8-pass exciter air cooler 

Exciter air filter, 3-section American Air Filter Co., Inc. 

Oil coolers, two, 500 sq ft each Westinghouse Electric Corp 


FEEDWATER EQUIPMENT: 
Boiler-feed pumps, 3 
6-stage single-suction volute-type solid-case 
centrifugals rated at 1554-psi net pressure 
Stage steam turbines, 425-psig throttle pressure. 25-psig exhaust, 
1470 hp. One driven by 1500-hp 2300-v 3-phase 60-cycle motor. 
Turbine-driven feed-pump control Republic Flow Meters Co 
Motor-driven feed-pump discharge valve 
Republic 
Republic 


DeLaval Steam Turbine Co 
1200-gpm 3570-rpm 
Two driven by 7- 


Flow Meters Co 
Flow Meters Co 
Cochrane Corp. 

Two 150-sq-ft vent con- 


Feed-pump recirculating valves 
Deaerating heater, atomizing type 

950,000 ib per hr, 267 F, 25-psig steam 

densers, 25,000-gal storage tank 
Heater water-level control valve 
Heater relief valve, multiport 
Feedwater regulator 
Excess-pressure regulator 
Continuous-blowdown exchanger, 
Heater level indicator 


COAL-HANDLING AND PREPARATION gaged 
Locomotive, 50 tons, fireless Porter Co., Inc 
Gas burners in car-thawing pits — Premix Burner Co 
Coal-car shakeout Hewitt-Robins, Inc 
Conveyors and feeders Link-Belt Co 

200-tph from track hopper to silos, 80-tph silos to bunkers 
Breakers and crusher Pennsylvania Crusher Co 
Dryer and screens Link-Belt Co 
Dryer dust collector Aerotec Co 
Dryer furnace, 70,000 cfm at 700 F Furnace Economy Co 
Speader stoker for dryer furnace American Engineering Co 
Dryer inlet and exhaust fans Clarage Fan Co 

Iniet: 70,000 cfm, 700 F, 6-in. sp, 150-hp motor 

Exhaust: 45,350 cfm, 210 F, 5-in. sp, 75-hp motor 
Dryer-furnace control Brown Instrument Co 
Conveyor dust collector American Air Filter Co 
Weightometer Merrick Scale Mfg. Co 
Coal silos, two 36-ft dia Neff & Fry Co 
Ventilators Swartwout Co 


PIPING, VALVES AND INSULATION: 
High-pressure piping 

Reducing valves and desuperheaters 
Gate and globe valves Crane Co 
Small h-p valves Crane; Edward; Manning, Maxwell & Moore 
Service-water control valves Fisher Governor Co 
Safety valves Farris Engineering Co 
Relief valves Atwood & Morrill Co 
Miscellaneous valves Crane Co.; Lunkenheimer Co. 
Air reducing valves eslie Co 
High-temperature pipe insulation Union Asbestos & Rubber Co 
Low-temperature pipe insulation Johns Manville 
Cork insulation Jackson Insulating Co 
Steam traps Strong, Carlisle & Hammond Co 


METERS AND INSTRUMENTS: 
Draft gages 
Flow meters 


Fisher Governor Corp 
Cochrane Corp 

Northern pees Co 
Republic Flow Meters Co 
flash tank Cochrane Corp 
Reliance Gauge Column Co 


60 ft high 


W. Kellogg Co. 
Flow Meters Co 


M 
Republic 


Hays Corp 

Bailey Meter Co.; Foxboro Co.; 
Republic Flow Meters Co 
Manning, Maxwell & Moore, Inc 
Bailey Meter Co 

Manning, Maxwell & Moore, Inc. 
Taylor Instrument Cos 
Leeds & Northrup Co 


Indicating-pressure gages 
Pressure recorders 


Indicating thermometers 


femperature recorders Bailey Meter Co 


Cambridge Instrument Co 

Foxboro Co 

pH, water-ievel recorders...Bailey Meter Co 
Edwards & Co. 

General Electric Co.; Metron Instrument Co, 
Weston Electrical Instrument Corp. 

eeds & Northrup Co 

Bender Warwick Controller Co 
Palstrom Co 


Hydrogen recorders 
Liquid-level recorder 
Conductivity, oxygen, 
Annunciators 
Speed indicators 
Ammeters 
Wattmetecr 
Level switches Priiler Co 
Instrument panels 


ELECTRICAL tQvIPMENT: 
13.8-ky switchgear General Electric Co 
15-kv cubicle, 2000-amp, 1,500,000-kva, air operated. Two main 
sections, synchronizing bus and transfer bus. One generator cir- 
cult, 37,500 kva; 6 feeder circuits, 1200 amp; one transformer 
circult for two 5000 /6667-kva 3-phase banks, one synchronizing 
bus-tie circuit, 2000 amp; one transfer bus-tie circuit, 2000 amp 
Switchgear, air compressors, 3 General Electric Co 
350 psig, 9 cfm with 17 cf storage receivers; 3 extra receivers 
Synchronizing reactors General Electric Co 
Three 13.8-kv 2000-amp singi 
Generator circuit bree .ers General Electric Co 
Neutrai-breaker: 15-kv metai-clad, 1200 amp, 500,000 kva. Neu- 
tral grounding resistor: 8000-v 2000-amp 40-ohm, one minute 
metal enclosed. Ficid vieaker: metal-enclosec crawout air cir- 
cult breaker, 250-v de, 800 cmp 
Generatar voltage regulator General Electric Co 
One indirect-acting with auxiliary motor-driven exciter rheostat 
General surge-protective cyuipment General Electric Co 
One metal-enclosed equipment containing 3 station-type light- 
ing arrestors and 3 capacitors 
Generator bus General Electric Co 
2000-amp 3- pene 15-kv metal-enclosed bus about 90 ft long 
Station switchboar General Electric Co 
8-section duplex , switchboard with two swinging brackets 
Station-service switchgear, 2300 v General Electric Co 
5-kv metal-clad with 1200-amp 150,000-kva breakers. Two sec- 
tions, 9 units each section, tie between sections 
Station power switchgear, 440 v Westinghouse Electric Corp 
Station-service transformers, 138/23 kv General Electric Corp 
Two 5000 /6667-kva self or forced-air cooled, 3-phase delta-deita 
Station-power transformers, 2300 440. Westinghouse Electric Corp 
One 1000 and one 750-kva, air-cooled, 3-phase, delta-delta 
Station battery Electric Storage Battery Co 
One 60-cell 125-v pasted-plate type sealed in glass jar. 320 amp 
for one minute down to 1.75 v per cell 
Battery-charging equipment 
Cubicle with phanotron charger; 5 amp, 115/230 v, ac 
Power cables, 3-conductor, 15-ky General Electric Co 
VC, Filamenol jacket, bronze interlocked armor, aerial type 
Motors Elliott Co., General Electric Co 
Reliance Electric Westinghouse Electric Corp 


phase, 6°; 


General Electric Co 
125 v, 12 


& Engrg. Co., 


OTHER EQUIPMENT: 
Sluice-water pum 2 Worthington Pump & Machinery Corp 
2200-gpm, 265-ft disc harge head, 4-stage, vertical turbine-type 

200-hp, 1800-rpm 2300-v 3-phase 60-cycie motors 

Forwarding pumps, 2 Ingersoll-Rand Co 
2000-gpm 230-ft total head, single-stage double-sucticon cen- 
trifugal volute, 150-hp 1750-rpm 2300-v 3-phase 60-cycle motor 

Cooling-water pumps, 2 American-Marsh Pumps, Inc 
1000 gpm, 100-ft head, single-stage double-suction centrifugal 
40-hp 1750-rpm 440-v 3-phase 60-cycle motor 

Cooling-water return pumps, 2 American-Marsh Pumps, Inc 
750-gpm 80-ft head, single-stage double-suction centrifugal. 20- 
hp 1750-rpm 440-v 3-phase 60-cycle motor 

Locomotive water pump 
20-gpm 225-psig discharge 
impeller centrifugal. 10-hp 

Chemical = pumps, ° 

Sump pum 

Condensation- return unit 


Ingersoll-Rand Co 
head, 4-stage single-suction opposed 
3450-rpm 440-v 3-ph 60-cyc motor 

Milton Roy Co 
Weil Pump Co 
American-Marsh Pumps, Inc 
Soot-blower air compressor Ingersoll-Rand Co 
790 cfm 500-psig discharge 3-stage reciprocating, 300-hp 360-rpm 
2300-v 3-phase 60-cycle synchronous motor 
Plant air compressor 
1590-cfm 100-psig discharge 
v 3-phase 60-cycle motor 
Intake filter, soot-blower compressor 
Aftercooler, 
plant compressor 
Air receivers 


Fuller Co 
2-stage rotary. 350-hp 575-rpm 2300 
American Air Filter Co 


Pennsylvania Pump & Compressor Co 
Edgemoor Iron Works 
Water tank, 40-ft dia, 70 ft high Chicago Bridge & Iron Co 
Dust hopper and breeching Connery Construction Co 
Masonry stack Alphons Custodis Chimney Construction Co 
Coal bunkers Fort Pitt Iron Works 
Turbine-room crane, 75-ton Whiting Corp. 
Receiving-room crane, 5-ton Robbins & Myers, Inc 
Compressor-room hoist, 6-ton Yale & Towne Mfg. Co 
Blower-room crane, 40-ton Whiting > 
Blower-room hoist, 10-ton Yale & Towne Mfg 
Dust collector, coal bunkers American Air Filter Co 
Combustion-air-intake-filters operator Johnson Service Co. 
Combustion-air heaters rane Co. 
Oil purifiers DeLaval Separator Co 
Instrument-air dehydrator Davison Chemical Co 


GENERAL CONSTRUCTION: 
Design engineers 
General contractor 
Building piling 
Elevator 

Steel sash 

Heaters 

Temperature controllers 


Dow Chemical Co 

Austin Co 

Raymond Concrete Pile Co 

Detroit Elevator Co. 

Truscon Steel Co 

Trane Co.; L. J. Wing Mfg. Co 

Fulton Sylphon Co.; Johnson Service Co 








Ecouomic Changes 


A review of the experiences of an engineer, who, in 25 years of consulting 


practice, learned to adapt his knowledge towards meeting the technological 


and economic changes in industry; how the interest taken and assistance given 


by technical editors helped him become a consulting engineer. it describes 


the changes in practice to meet technological changes and includes a discus- 


sion on the development of equipment for burning various fuels. Questions 


of investment, incentive plans, care and maintenance are also considered 
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By ZUCE KOGAN 
Consulting Engineer, Chicago, Illinois 


ing involving the use of text books 
and handbooks as thinking media, I 
used to walk through the hot, tropi- 
cal Kom-Ombo factory, looking for 
a problem. Here I came up against 
my first case involving the effect of 
technological change upon the proc- 
ess of combustion. This had to do 
with the introduction of a process 
in sugar manufacturing called imbi- 
bition—the wetting of the sugar cane 
after the juice has been pressed out 
so that the water will absorb and 
dissolve sugar juice adhering to the 
Since the sugar cane refuse 

bagasse—is used as fuel, the in- 
troduction of this wetting process 
presented a difficult problem in com- 
bustion. In these years, around 1920, 
the bagasse fuel contained from 60 
to 75 per cent moisture 

In questioning various depart- 
mental foremen in the plant the 
most interesting and stirring re- 


cane 


Fig. |. Zuce Kogan 
the author of this 
article, at his desk 


action I had was from an illiterate 
fireman who complained that burn- 
ing bagasse was like throwing a 
bucketful of fuel into the furnace 
and then drenching it with a bucket- 
ful of water. He said that I could 
see for myself that the bagasse was 
smouldering, not burning, yet his 
chief, the plant engineer, was under 
the erroneous impression that burn- 
ing a combination of bagasse and oil 
fuel at the same time would produce 
more steam than in burning oil only 


When I dug into available data 
and tried to gather further informa- 
tion on the subject, I was ridiculed 
by the husky French Chief Engi- 
neer and the French Chief Chemist 
France, before the advance of tech- 
nological development in Germany, 
was noted for its engineering skill. 
With its colonies in tropical Africa, 
France became master of sugar cane 
technology and these Frenchmen 
with whom I had contact felt that 
only they could engineering 
problems relating to sugar manufac- 
ture and, therefore, I was wasting 
my time. Despite their derision, I 
still continued to collect data and 
make studies. I ignored their ridi- 
cule of my theories, suggestions and 
arguments, and proceeded with the 
limited tests I was allowed to con- 
duct outside the regular working 
hours. The subject was of great in- 
terest to me, and though I was un- 
able to put what I learned into prac- 
tice, I learned much. Also I formed 
definite opinions concerning the de- 
sign of furnaces and combustion 


solve 


Some years later, while visiting 
relatives in Montreal, Canada, I took 





some courses at the University of 
Montreal, and it was at that time 
that I worked up courage to write a 
series of articles concerning my ex- 
periences and theories on the burn- 
ing of bagasse and submitted them 
to both French and English techni- 
cal journals. My English was bad 
and it was difficult, often, to find 
proper words to express myself. 
These articles were accepted, how- 
ever, the American editors polishing 
up my grammar. 

A few of the old-time readers 
may remember some of these articles 
in Power Plant Engineering in 1922 
to 1923. They dealt with a variety 
of factors concerning theories of 
combustion and design of furnaces 
for burning bagasse and other high 
moisture content fuels.' 

To my surprise and astonishment, 
the publishers received inquiries 
concerning my work in burning 
bagasse, asking for additional infor- 
mation and help in the solution of 
problems in this field. At the same 
time, other publications in the 
United States asked me to write on 
the subject for them. 

The enthusiasm of these readers 
for further information made me 
desirous of going to the United 
States but I found that I could not 
get a visa to enter the country. This 
was disappointing and when I in- 
formed the editors of Power Plant 
Engineering that I might have to go 
back to Egypt, they wrote me that 
they regretted this since, in their 
opinion, I would be a valuable con- 
tributor to American engineering 
practice 

Fortified by this opinion of the 
editors of a leading engineering 
journal, I took the letter to a lawyer 
who, in turn, took it to the Immigra- 
tion Office. It was on the basis of 
this letter, that the authorities finally 
granted my visa and I proceeded to 
Chicago. 

Once in the U.S. I was confronted 
with the problem of getting a job 
somewhere or accepting requests to 
design bagasse burning furnaces. I 
was only 24 years old, a newcomer 
in a strange country, and I was hesi- 
tant to embark on a_ consulting 
career in which I had very little 
experience. So I went to the editors 
of Power Plant Engineering who had 
published my articles. Mr. A. L. 
Rice, the Editor at that time, gave 
me encouragement; he made me 
understand that under ordinary cir- 
cumstances an engineer might open 
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Fig. 2. Headings of various articles which the author wrote for technical magazines and 
which led to requests for help in the design of furnaces and associated equipment 


a consulting office and often have to 
wait years before landing his first 
assignment, whereas in my case, with 
actual requests for my services, op- 
portunity was knocking at my door. 
This was all I needed; I took his 
advice and that was the beginning 
of a long, interesting, and fruitful 
consulting practice. 


Adapting Myself to a Coal-burning 
Economy 


When an engineer moves from one 
country to another he often finds a 
different kind of economic condi- 
tion. In Egypt, which is located 
closer to large oil fields than to coal 
fields, and where sugar cane grows 
in abundance, the oil is the econom- 
ical fuel and bagasse, the sugar cane 
refuse, a by-product which must be 
got rid of. Upon arriving in Chi- 
cago in 1924 I found that the prox- 
imity of the coal fields made coal the 
economic fuel at that time. This is 
no longer strictly true as discussed 
later in this article. Under this con- 
dition, my knowledge of the burning 
of oil and bagasse was of little use. 

To adjust myself to the burning of 
coal, therefore, I spent considerable 
time in the technical libraries of 
Chicago collecting and organizing 
data on coal, coal burning and fac- 
tors affecting the economical use of 
this fuel. After some six months of 
study, I called on a laundry and 
asked the owner to let me make a 
survey on their steam plant. The 
owner was skeptical, and after look- 
ing over my articles and references 
on burning fuel oil and bagasse, re- 
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marked sarcastically that if the 
Commonwealth Edison Company 
were to use my services, he would 
too 

He was scoffing of course, but his 
comments served as a goad. I went 
to the Commonwealth Edison Com- 
pany. They suggested that I try 
their subsidiary, the Illinois Mainte- 
nance Company, with offices in the 
same building, which generated 
steam (for central heating service) 
instead of electricity, and therefore, 
was operating in fields more in line 
with my work. This, I did. The as- 
sistant vice-president, a well known 
engineer, explained that they had on 
their staff, consulting engineers, effi- 
ciency engineers, and operating 
engineers, and that my _ services 
would not be of much value to them 
particularly since I had no American 
experience and no experience in 
burning coal. 

I did not give up, however. I first 
asked for some test data, and then 
for permission to visit one of their 
plants and the chance to submit a 
report, on my own time, on Ameri- 
can practice. After showing me some 
of their performance charts, I gave 
them reasons why charts do not tell 
the entire story. This seemed to 
make sense, and so permission was 
granted me to survey the main plant. 
I then found that my studies on coal 
burning were not enough This 
plant was burning coke breeze, the 
very cheapest fuel—actually a by- 
product of coal coking. So I did 
more studying and in something less 
than three months I submitted a re- 
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Fig. 3. Copy of an early 
letter from one of the 
editors of Power Plant 
Engineer ng which led 
to the establishment of 
Mr. Kogan as a consult 
ng engineer in Chicago 
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I could do that but gave pleasant 
approval 

In the boiler room of his plant 
were three Kroeschell watertube 
boilers equipped with chain grate 
stokers Two conditions I had 
counted on did not exist. One was 
that the boilers would be operating 
at very low efficiency. The efficiency, 
however, I found, was fairly good 
The second was that the load would 
be of a fluctuating character. It did 
not fluctuate very much, however, 
because they had a steam engine 
that generated electric power and 
that load equalized the boiler load 
to a great extent 

In my disappointment on not find- 
ing these common faults in operation 
I came near giving up the Scotman’s 
challenge, when it dawned on me 
that when more than one boiler is 
in operation, there is a problem of 
economical load distribution among 
the boilers. So I studied the vary- 
ing boiler efficiencies under chang- 
ing loads and worked out a crude 
load distribtuion chart.* It is not the 
purpose here to describe in detail 
the methods I used but as a result 
of adopting the load distribution I 
recommended, a saving of from two 
to four tons of coal per day was 
achieved. The Scotsman was skep- 
tical and wanted proof, so he ran 
alternate tests for a couple of weeks 
When he was convinced that the 
savings were there he asked me to 
work out savings in fuel costs with 
investment in major improvements 
After redesigning the boiler fur- 
naces, the fuel bill in this plant was 
reduced by $8000 per year, which 
was about one-third of the total 
yearly fuel bill 
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nsists largely of clippings from about 20 technical magazines, engineermg society journals 
and bulletins from research organizations. These are filed in loose leaf binders, one or more 
binders to each subject. Even a relatively well-known subject like Boiler Blowdown has its 
wn binder and consists of over a thousand pages. There are separate bookcases for each 
subject, one dealing with coal, another with stokers, others with coal and ash handling, etc 
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Fig. 5. Pages from a Kogan report, showing how the proposed rearrangement of power load effected a saving of $4920 a year 


Economics of Standardization 

Progress in the art of management 
led to the development and appli- 
cation of standardization. It was at 
first limited to industrial and manu- 
facturing application and then 
slowly entered many other fields 
including the heating field 

When a company owning the larg- 
est chain of movie theatres in Chi- 
cago engaged my services, I demon- 
strated saving by changing the 
practice of firing a boiler equipped 
with Burke Dutch-oven stoker.* 
By zoning the stoker and working 
out a of instructions for regu- 
lating the air supply to each zone 
they reduced the fuel consumption 
by 25 per cent. Having placed my 
services on a retainer basis for all 
their theatres, I found it advisable 
first to standardize the practices of 
operating similar equipment, then 
to use standard specifications for 
coal, and later to standardize on 
equipment and supplies for the 
heating, power! and alr conditioning 
installations 

In the meantime, this large Chi- 
cago chain of theatres merged with 
still a larger national and in 
March 1927 I received a letter of 
invitation and a programme en- 
titled “Preliminary Schedule of 
the Meeting of the Standardization 
Committee—” indicating at which 
sessions I was to be present. My 
subject “that standardization 
its limitation in wide 
localities It pointed out 
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equipment chosen must first be con- 
sidered from point of view of ob- 
taining parts and service Equip- 
ment manufactured in Chicago or 
represented by a Chicago firm that 
carries parts may not have such 
facilites in other sections of the 
country. For this reason standardi- 
zation of equipment should be lim- 
ited to localities 


Burning Cheaper Coal 
Through incentive Pian 

In our economy when there is a 
business boom, labor gets scarce and 
the output per man hour is reduced. 
This in turn has an effect to increase 
the cost of supplies such as coal, oil 
fuel, maintenance, parts, etc. Cost 
engineers still have fresh memories 
of 1945-48 experiences with reduced 
man-hour output and increased cost 
of supplies with the reversal of this 
tendency in 1949. 

The years 1945-1948 were a boom 
of scarcity while the boom of 1929 
was a boom of competition. To meet 
competition manufacturers’ prices 
had to be kept low and therefore the 
reduction in man hour output and 
increase in cost of supplies was con- 
siderably less pronounced. Regard- 
less of the extent of rise in cost of 
supplies, a rise in cost awakens price 
consciousness on the part of the 
manufacturer and discussions on 
economics lead to the consideration 
of cheaper coal 

The trouble with the use of 
cheaper coal is that it imposes more 
of a human problem than an engi- 
neering problem, particularly in 
smaller plants where the coal con- 


sumption too small to warrant 
expensive coal burning, coal and ash 
handling equipment, ete. With 
cheaper coal there is always more 
ash and clinkers to handle, more 
slag sticking to the furnace walls; 
consequently more alertness is re- 
quired to keep the fires going to 
prevent losing the steam pressure 
Use of cheap coal requires more 
watching and worrying about smoke 
to avoid getting a ticket from the 
city smoke department, a thing an 
operating engineer and fireman con- 
sider a black mark on their repu- 
tation. It also makes necessary ex- 
planations to the management, 
which objects to being fined. In 
these where poor coal was 
burned, as the consulting engineer 
I would facilitate things consider- 
ably within the limited allowance 
for expenditure, by inexpensive im- 
provements of the furnace, air sup- 
ply, smoke abating devices, but still 
the burden for the operating engi- 
neer and fireman was considerably 
heavier than with good grade coal 


is 


cases 


I noted that a quick change from 
a high grade of coal to a cheaper 
one imposed too much of a shock, 
and I started first to mix higher 
grade coal with cheaper coal, but 
then when it came to burning the 
cheaper coal in large enough per- 
centage, the complaints were hard 
to take 

There were two solutions to the 
problem, one to spend considerable 
money on automatic and expensive 
equipment, the other to use incen- 


(Continued on page 114) 
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There's no need for accidents if you use the proper 
operating methods and safeguards in firing gas in 
your power boilers .. . New gas safety control cock 


helps prevent lighting-off explosions 
failure safeguards, flame-conductivity 
transparent gas flame 


Flame 
type for 
. . Gas and air mixture 


must be just right, as in your automobile carburetor, 
not too lean, not too rich . . . Combustibles recorder 
being developed to control mixture from flue gas 
analysis; however, this device is not yet available 
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prevent a hazard from developing 
times, by (1) sounding an 
(2) preventing unsafe short 
(3) quickly 


at such 
alarm 
cuts in procedure, or 
shutting off fuel 
Lighting-Of Explosions 

Recently, at a chemical plant, an 
explosion put a 100,000-lb-per-h1 
high pressure boiler out of commis- 
Failure of the compressed air 
for actuating controls had automati- 
cally shut off the gas supply. Follow- 
ng normal procedure, an attendant 
supposedly closed the cocks at each 
f the four burners, and then closed 
the manually-operated main gas 
alve. Actually he left one cock half 
This set the stage for the 
f xplosion 

When the main valve was re- 
opened to start the boiler again, un- 
flowed through the 
partly-open cock into the furnace 
Then, when a lighting torch was in- 
serted, the gas-air mixture exploded 
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The water-tube walls were bulged 
4 ft outward. Plant production was 
curtailed for several months while 
repairs were made. Fortunately no 
one was injured. In a similar explo- 
sion at another plant the operator 
was killed 

Accidents from this cause can be 
practically eliminated by using gas 
safety control systems developed by 
the Factory Mutual Laboratories, 
and described in the Record. The 
system, shown in Fig. 2, assures that 
all burner cocks are tightly closed 
before the main gas valve can be 
opened 

A new type of safety control cock 
has been developed and is now com- 
mercially available, which replaces 
the ordinary burner cock. This cock 
has side ports; and the side ports of 
all cocks are connected with copper 
tubing. One end of the line of tubing 
is connected to the main gas line on 
the supply side; the other to a check- 
ing pressure switch 

How the Safety System Operates 

On lighting-off, the operator first 
turns gas into the small line con- 
necting the cock side ports. If the 
cocks are fully closed as they should 
be, gas flows through the cocks by 
way of the side ports and operates 
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EFFICIENT, AND SAFE as long as 
nothing happens to disturb the 
ideal fuel-air ratio. 


OVER-LEAN COMBUSTION 


Schematic diagram showing operating principle of the 


electrode or flame-conductivity type of flame failure control for 


gas firing 


the checking pressure switch. This 
in turn energizes the electric valve 
on the main gas line, so the operator 
can open it, which must be done by 
hand 

If one of the cocks happens to be 
even partly open, the checking pres- 
sure switch will not operate and the 
electric valve cannot be opened 

The system is adaptable to any 
type of burner and its air-gas mix- 
ing equipment. Combustion air, 
where available, is preferable to gas 
for use in the safety system. Protec- 
tion is provided against failure of 
combustion air or gas pressure, 
while firing. Other advantages, such 
as simplicity and reliability, also 
recommend the system for use in 
important installations. 


Fiame Failure Explosions 


Explosions of another type can 


occur when burner flames ge out 
and gas pours into the furnace. Nor- 
mally the hot furnace will relight 
the gas instantly and without harm, 
but at low firing rates, the gas may 
collect and form an explosive mix- 
ture. Recently an _ inexperienced 
operator failed to adjust the draft 
properly, and a sudden increase in 
air velocity blew the flame away 
from the burner and extinguished it. 
An explosion followed, which blew 
off the top and side casings of the 
boiler and bent the tubes and sup- 
ports 

Even the most alert operator, in 
many cases of this kind, cannot shut 
off the fuel quickly enough to avert 
an explosion; but automatic devices 
known as combustion safeguards are 
designed to do it in a few seconds. 
They are widely used on many types 
of smaller gas and oil-fired indus- 
trial equipment. 

Two types of combustion safe- 
guards are applicable to large 
boilers. Their principles and opera- 
tion were explained in detail in an 
article What the Power Engineer 
Needs to Know About Flame Fail- 
ure Protection, Power Generation, 
February 1948, from which Fig. 3 is 
taken 

Those of the photo-electric type 
cannot yet reliably detect flame fail- 


Fig. 4. Diagram 
showing safe and 
unsafe combustion 
conditions in firing 
gas in power boilers 


ure at gas burners because the gas 
flame is transparent. They are well 
adapted for oil burners, which have 
luminous flames. 

Flame - conductivity combustion 
safeguards, Fig. 3, are the only type 
so far practical for large gas-fired 
boilers. Yet even these have not al- 
ways proved satisfactory. Flame 
electrodes have burned off or sagged 
out of position, and burner flames 
have momentarily moved away from 
the electrodes, causing repeated false 
shutdowns. Rather than risk such 
occasional loss of power, most plants 
have operated their boilers without 
combustion safeguards, and the re- 
sult has been a number of flame- 
failure explosions. 

Several years ago, as part of a 
special study, Factory Mutual engi- 
neers visited 14 plants and analyzed 
the performance of combustion safe- 
guards at large gas-fired boiler in- 
stallations. Four different types of 
burners were involved. Manufac- 
turers of boilers and controls co- 
operated in the study. 

It was found that for best results 
the flame-conductivity safeguard 
must depend on a strong pilot flame 
contacting the electrode in the path 
of the main burner flame. When the 
safeguard is first installed it should 
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INEFFICIENT, AND UNSAFE if 
mixture becomes so lean that it 
causes an unstable flame which 
may blow out. 


OVER—RICH COMBUSTION 


FIRE BOX 
FLUE GAS ——e 


tee met eet 


tht iNCOMPLET 


* EXPLOSIVE WHEN 
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INEFFICIENT, AND UNSAFE if 
mixture is too rich, (1) because 
flue gases become combustible 
and explosive if later mixed with 
additional air, and (2) because 
flame may smother out. 


be arranged to sound an alarm. 
After operation is found to be reli- 
able, it should be arranged also to 
shut off the gas. Make periodic oper- 
ating tests of the device and fre- 
quent checks of electrodes, which 
should be cleaned, adjusted, or re- 
placed as needed. Vacuum tubes in 
the device also require periodic re- 
placement. Results to date show that 
these safeguards can give satisfac- 
tory protection if the devices are 
correctly installed and carefully 
maintained. 


Explosions with Burners Firing 


The possibilities of still another 
type of explosion, which can occur 
from over-rich combustion while 
burners are still firing, became ap- 
parent from the investigation, see 
Fig. 4. If, due to faulty control of 
gas-air ratios, too little oxygen is 
admitted to burn the fuel com- 
pletely, hydrogen, carbon monoxide 
and sometimes uncombined carbon 
will accumulate in the furnace, 
passes and stack. These flammable 

(Continued on page 124) 





Dual-Fuel Diesel Cuts 
Municipal Power Costs 


Engine installed to supply power during construction 
of new steam plant at Ames, lowa, now used as 
supplementary power unit to carry peak loads. 
Operating on gas it produces power at one third 
the cost of operation on 10-cent-per-gal Diesel oil 


By ARCH P. BALL, Superintendent, Ames, lowa, Municipal Power Plant 


dual - fuel, 


SUPPLEMENTAL 
diesel engine 
notable 
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A ipercharged 

rator unit is giving 
nome n the Ames, Iowa 

Plant 


unit was 


cipal Power 
The 1440 hp installed 
ise while a new steam plant was 

¢ built. The coal strike and con- 

m of the plant's 2000-kw tur- 
125-lb steam operation gave 

an opportunity to compile 

ve performance record 

been possible to 
i most of 

materially 


1000-Btu 


use 


Operation mn 
as at 20.5 thou- 

feet with 
it 10 cents per gallon, pro- 
third the 


tre engine on 


cents per 


as compared 


it about one 


msideration in 
the diesel 
fact that it 
My peak 
am gen 
loaded 

ds the 
boiler 


da 


sumption was 105 kwh. In 1946 it 
was 1,270 kwh 

In 1947 it was evident that expan- 
sion of generating facilities would 
be necessary to meet the increasing 
demand for electric energy. Previous 
plans had resulted in the 
original plant structure being en- 
larged several times. With each ad- 
dition difficulty was 
encountered in housing the massive 
limited available 


expansior 


‘ onsiderable 


equipment in the 
space 

In view of space limitations, it was 
decided to erect a new steam plant 
on a site adjacent to the existing 
plant and to use both plants until 
the existing one had outlived its use- 
Ordinarily it would have 
feasible and economical 
additional from 
during the two- 
m period. However, 
source of pur- 
restricted 


fulness 
been most 
to purchase power! 
an outside source 
construct 


the only 


yeal 
practical 
chased supply, was also 
by limited « 

It was 


the plan 


apacity 
under these conditions that 
was adopted for purchasing 
generator unit. The 
only furnish a sup- 


a diesel engine 


init would not 





plemental source of power until 
1950, but also would provide a 
means, after that time, to accommo- 
date the daily peak loads while the 
larger generating units were base 
loaded. 

Contracts were awarded for the 
furnishing and erection of one Su- 
perior diesel engine generator unit, 
plus auxiliaries, piping and wiring 
early in 1948. An addition to the 
existing steam plant structure for 
housing the diesel unit was awarded 
to Ben Cole and Sons of Ames, 
lowa. 

Construction of the building addi- 
tion and installation of the equip- 
ment was completed in the Fall of 
1948. Since that time '*© unit has 
been used to assist in ca.: ying daily 
peak loads and has been run exten- 
sively while the 2,000-kw turbine 
was converted to 425 psi operation 
which is the operating pressure of 
the other existing turbines 

The 1440-hp diesel engine manu- 
factured by Superior Engine Divi- 
sion of The National Supply Co., is 
directly connected to a 1000-kw, 
General Electric alternator with belt 
driven exciter. The engine is a four- 
stroke cycle, eight cylinders, super- 
charged, dual-fuel unit operating at 
360 rpm. Pistons in the 1442 x 20 in 
cylinders are oil cooled 


Ausiliary Equipment consists of 
Oil Filter 
Oil Cooler 


Circulating Water 
Pumps 


Hilliard Corporation 

Graham Mfg. Co. 

Worthington Pump 

& Machinery Corp. 

Ross Heater & Mfg 
Co., Inc 


Heat Exchanger 


Auxiliary Oil Pump 
and Fuel Pumps 


Roper 


Elliott Co 
Rockwell Mfg. Co 


Turbocharger 
Oil & Gas Meters 


This 1440-hp Superior dual-fuel, diesel engine generator unit has operated almost entirely 
»n 1000. Btu natural gas since it was installed as a supplemental power source in the Ames 
Municipal Power Plant 


lowa 
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DON’T BE SATISFIED CONTENTS 


In a letter from a reader, which appears in the 
h i i this i he direct : . . 
Letters To The Editors section of ris issue, ne directs Water and Sediment in Fuel Oils 
attention to an important element in the maintenance , et 
‘egre By Paul F. Schmidt 
of power equipment that, too often, is given no 
thought whatever. This is the possibility of improving 


parts of the equipment which require frequent adjust- Fens end Fiction 


By V. N. Friedman 


ment or replacement so that they will no longer need 
such frequent adjustment or replacement. Mechanical 
parts subject to rapid wear, electrical parts subject 
to burning erosion or mechanical flexing, gaskets and 


Basic Power Plant Figuring 
By William H. Engeln 


packing which deteriorate under the action of extreme 
temperature or pressure, elements which continually 
loosen under the action of vibration, and many other 


things of o simller coture con often be improved Discussion of Basic Power Plant Figuring, June Issue 


permanently by some serious study and a little effort. c Ne 
By Savoir Cr cKrer 


In other words, the best kind of maintenance is that 
which eliminates the need for maintenance. 
This same general idea can be applied to branches Maintaining Electrical Apparatus for Hazardous Locations 
of engineering other than that of maintenance, in the 
field of design, for example. One of the greatest 
deterrents to continued progress is the tendency to Pointers on Electrical Maintenance 
be satisfied with things as they are. Just because a By Howard T. Bailey 
machine, or a method, or a system as a whole has 
reached a high state of perfection, is no reason for 
assuming that further improvements cannot be made Don't Be A Genius 
by means of an entirely new approach. If electrical By John Raver 
engineers and scientists had rested when they devel 
oped the incandescent lamp to a high degree of 
perfection we never would have had the fluorescent Practical Hints and Kinks 


wae Water Column Pit 
Water in Air Compre 


It is well therefore to take a critical view of every 
piece of equipment that we deal with, of every method 
we employ; study them, compare them with equip- Handy Wrench Give: 
ments and processes in other fields, examine them in 
the light of new developments and new materials, new 
requirements; you will never know until you do this Questions and Answers 
whether further improvement cannot be made. In the How Can He Find Grounds on a 3 Wircu 
October issue we expect to present an article which Should He Put Furnace Baffle in Oil-Fired Scotch Bc 
Suction P sur Come Down + Zere 
CO, Compre 
Should He Wash Fire | f This Water Tube B« 


4 


2.v € 


applies this sort of thinking to the field of electrical ch id the 


generator design. In the meantime, you can be think Th 


xa 


ing about it. 
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Water and Sediment in Fuel Oils 


This is the sixth installment of Mr. Schmidt's series 
on the characteristics of fuel oils. Here he describes 
methods of testing for sediment, causes of BSW 
and sludge and troubles due to BSW and sludge 


By PAUL F. SCHMIDT 
Allied Oil Company, Inc., Cleveland, Ohio 


( NE OF THE GREATEST sources 

all grades of fuel 
oils is the and sediment 
found with the oil. This 


BSW as it is 


of trouble 
water 
ometimes 


water and sediment, or 


called (bottom sediment and water) 


and 
tion The approximate 
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as follows 


will vary greatly in amount 
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grade of nis are 


Grade 
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No. 4 oil 
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When the pe 
the oil 
rutsicte 
later in this article 


Per cent 

nil to 0.20 
0.10 to 0.50 
0.20 to 2.00 


2.00 
contaminated by 


rceentage Ss ove! 
usually 
will be « xplained 


sources, a 


Methods of Testing 


Testing for water and sediment 

accomplished by three different 
methods. The first is the BSW test 
by Centrifuge which s the 
common method Th . 
ducted by diluting the oil with ben- 
: n : ind then 


centrifugal 


most 
test is con 
tube 


a glass whirling 


t in a centrifuge. The 
water and sedi- 
f the calibrated 


ndicating the total per 


A tii throw any 

to the bottom « 

ibe thu 

entage of water and sediment pres- 
ent im the i 

According to the standard method 

unnins this test the 

| Some lab 

type of solvent, but 

naphtha 


materials ir 


n solvent 
d be benz rratories 
ot use this 
ther gasoline or ' 
ising those place 
benzol very naccurate re 
obtained Due to vari 
ls, their 
nts will 
nay be 
but not 


ay be 


nts 


Water By Distillation Test 
The se Water 
by Dist ion test. Ir nethod 
the rr xed \ : Reemeviirie to 
| vl, and then distilled. The 


andl water 


method is the 


ard tn 


calibrated tube. The water, being 
heavier than the gasoline, falls to the 
bottom and is then measured. This 
test gives only the amount of water 
present in an oil 


Sediment By Extraction Test 


The third method is Sediment by 
Extraction. This test is run by 
measuring a certain amount of oil 
into a porous alundum crucible and 
suspending it inside a flask, in which 
there is a quantity of benzol on the 
bottom. The top of the flask is cov- 
ered by a small coiled condenser, 


EXTRACTION FLASK 


PLATINUM WIRE 


ExTRaction 


Sediment by extraction apparatus 


cooled by water running through it. 
As the benzol is heated and vapor- 
ized, the vapors are condensed on 
this condenser. The liquid drops 
into the porous crucible, dissolving 
the oil which in turn flows through 
the pores of the crucible These 
pores are large enough to permit the 
liquid to drain, but small enough to 
retain the sediment. When all the 
oil has been dissolved from the 
crucible, with only the sediment re- 
maining, the crucible is dried and 
weighed. Thus the percentage of 
sediment is obtained 

According to the standard fuel oil 
specifications, the BSW by Centri- 


fuge is used for No. 2, 4 and 5 oils, 
while the Sediment by Extraction 
test is used for No. 6 oils. The rea- 
son for this is due to the high vis- 
cosities encountered in No. 6 oils, 
which makes separation of sediment 
and water by centrifugal force im- 
practicable. 


Composition of BSW And Sludge 


Technically, there is a difference 
between BSW and sludge. The BSW 
is the water and sediment, such as 
dirt, grit, tank scale, and similar 
material. Sludge is the oxidation 
product, or chemical compounds, 
resulting from the oxidation of the 
hydrocarbons in the oil, forming 
insoluble material. BSW and sludge 
are terms which frequently refer to 
the contamination on the bottom of 
storage tanks, but they are also used 
to describe the foreign materials 
found floating or suspended in the 
fuel oils themselves. The term 
“sludge” is used quite loosely, and 
is generaily understood to mean a 
combination of BSW and sludge 

The composition of BSW and 
sludge found in oils and on bottoms 
of storage tanks may be composed 
of any, or all of the following mate- 
rials. 

1. Gum, resins, asphaltenes, pro- 
duced by chemical reactions, or by 
incomplete solubility of various mix- 
tures of different oils. These mate- 
rials are chemical compounds of 
various types, usually heavy and 
viscous, and combustible, but having 
a tendency to block screens and 
strainers, as well as carbonizing in 
preheaters 

2. Free carbon, found sometimes 
in cracked oils which was thrown 
out during the cracking process 
This material is also combustible, 
but can block small openings, such 
as in screens and at burner tips 

3. Water, free and mixed with the 
sludge. The water may contain 
soluble chemical compounds, which 
originally came with the crude oil 

4. Mud, sand, and stones, from 
badly covered openings in storage 
tanks 

5. Wood splinters and twigs, same 
reason as No 

6. Tank scale or rust, the result of 
excessive water 

7. Gasket material and pump hose 
shreds, usually coming from worn 
and battered manhole gaskets and 
pump hoses. 

8. Rags and rag shreds, from 
cleaning rags used to wipe the 
gauging stick or that used as stop- 
pers or covers for gauging holes, 
which eventually slip down the pipe 
and into the tank 

9. Congealed, thickened, heavy 
residual fuel oils. With some blended 
oils, particularly in cold weather, 
there is sometimes encountered 
chunks or globules of a_ thick 
greasy-looking substance floating in 
the oil. This is generally congealed 
parts of the oil or wax, formed as a 
result of low temperatures 





All of these contaminants may be 
present at one time, and then again 
maybe only a few. Some may be 
delivered with the oil, or they may 
become accumulated within the 
tank. You may think that such a 
mixture is not possible or at least 
not frequently, but unfortunately at 
least 5 are almost always present on 
the bottom of the fuel oil tanks. 
This is especially true with the 
heavy oils, while in the light oil 
storage tanks the conditions may be 
the same, but the volume of sludge 
being much smaller. 

Causes of BSW And Sludge 

Leaking tanks are not common, 
but the construction of the manholes 
and covers, as well as connections, 
may sometimes be poorly made. 

No matter how clean an oil is, 
there is a slow chemical reaction. 
Some chemical compounds present in 
an oil will absorb oxygen from the air 
or water to form new compounds. 
Unfortunately some of these new 
compounds are insoluble in the main 
portion of the oil, with the result 
that they will either remain sus- 
pended in the oil, or will drop to the 
bottom of the tank as sludge. 

Some operators heat their tanks to 
excessive temperatures. This heat 
hastens the chemical reaction but 
great amount of water 
to condense inside the tank. This 
water will cause rust, which helps to 
oxidize the oil 

Mixing different grades and types 
of oils will sometimes create a large 
amount of BSW. This is due mostly 
to the solubility of the different oils. 
Some will be completely soluble in 
each other, while some will not. Also 
some blended oils are not stable, and 
will throw out some deposits. This 
may also be the case at high temper- 
atures where there may be complete 
solubility, but at lower tempera- 
tures precipitation of the material 
may occur, due to its insolubility at 
this lower temperature. Sometimes 
in cold weather the wax present in 
certain types of oils will drop out. 

Troubles Due to BSW and Sludge 

Some of the difficulties encoun- 
tered with water, sediment and 
sludge are listed 

1. Complete stoppage of operation 
and combustion. 

2. Erratic and unsteady combus- 
tion 

3. Sparkling and spitting of the 
flame. 

4. Flash-back of the flame. 

5. Blocking and plugging of burner 
tips and screens. 

6. Loss of heat 

7. Erosion of 
mechanical parts. 

Items 1, 2, 3, 4, and 5 all go hand 
in hand, as blocked screens will not 
permit oil to go through to the 
burner, or not enough for satisfac- 
tory combustion. Water causes 
sparkling and spitting of the flame. 
The flame may go out completely 
if too much water is present, and 
may be slow in igniting as the oil 


causes a 


burner tips and 


ember 950 


comes back through the burner, 
causing flash-back. All of this re- 
sults in loss of heat from the im- 
proper combustion, and also the per- 
centage of good clean oil to furnish 
the heat is reduced. The erosion of 
burner tips, pump parts, and sensi- 
tive control valves results from cer- 
tain types of sediments, as sand and 
grit. 


FANS AND FICTION 
By V. N. FRIEDMAN 


Now THAT suMMER is here’ fan 
advertisements and descriptive liter- 
ature make numerous claims about 
particular fans. Some of these claims 
are rather extravagant if not fan- 
tastic. 

The ordinary fan used for office or 
home ventilation is usually of the 
dise or propeller type and is built 
without housing, for free air deliv- 
ery. The capacity of this fan in cubic 
feet of air per minute, neglecting 
temperature, density, moisture and 
pressure, is dependent on fan blade 
diameter, speed, the angle of the 
blades with the plane of rotation and 
the construction. By construction, is 
meant the presence or absence of 
cone inlets, ducts, housing, etc. 

In reading descriptions of different 
makes of fans it is confusing to try 
to analyze and properly evaluate 
ratings. For example, some fans are 
rated in air delivery with readings 
taken a distance of one foot in front 
of the fan; others with readings 
taken two feet in front of the fan; 
still others with readings taken four 
feet in front of the fan. Some are 
rated according to established stan- 
dard fan testing codes. A number 
do not state how capacities are de- 
termined. Needless to say, the re- 
sults vary with the method of taking 
readings. 

If volumes are determined by an 
anemometer it is important that 
readings be taken in a number of 
locations in front of the fan and 
these readings averaged. This is so 
because the highest readings will be 
obtained in front of the blade tips 
where the peripheral speed is high- 
est and the lowest readings will be 
near the hub. 

Another form of rating is rather 
misleading and evasive. It lists air 
delivery as a certain quantity in 
TWO minutes but the two is not 
capitalized as is done here. Thus, a 
person reading a fan description 
hurriedly may miss the TWO and 
get a wrong conception of the fan 
capacity. 

Another misleading rating of 
home fans is that based on the num- 
ber of rooms the fan in question will 
ventilate. This sort of rating ignores 
the facts that all buildings are not 
constructed the same and are in dif- 
ferent locations. Thus a room on the 
top floor of an uninsulated building 
would “soak up” heat during the day 


* Summer was here when Mr. Friedman sub 
mitted this article but it is probably not too late 
to call attention to this matter. Editor 
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Periodic inspection of the storage 
tanks should be made, or at the first 
sign of trouble the tank should be 
sampled and the amount of accu- 
mulated sludge determined. In case 
of trouble a sample of the oil should 
be taken from the line leading to 
the burner, as this will give a good 
indication of the material that is 


being burned at that particular time. 


to a greater extent than the top floor 
of a house with an attic, dead-air 
space or insulation. Again, one of 
two similarly constructed buildings 
might have a vastly smaller amount 
of heat stored in it during the day 
if it is in the shade of another build- 
ing or a large tree. Also, the ar- 
rangement of the rooms is a factor. 

With an outside day temperature 
of, say 95 deg, an uninsulated space 
under the roof may rise to some 130 
or 135 deg. During the night the out- 
side temperature will drop to, say 
70 deg. The fan then circulates the 
lower temperature air at night and 
carries away the stored up heat of 
the day. The number of air changes 7 
per hour, of course, will vary with 7 
the particular installation and loca- 
tion but a volume change of one per 
minute should be ample in most lo- 
cations 

There is no set figure on volume 
capacity for ventilation for all in- 
stallations as there are no set figures 
for heating requirements in cold | 
weather or air conditioning in warm 
weather that will apply to all instal- 
lations. 

The best way to select the proper 
fan for home or office ventilation is 
to total the cubic feet of the rooms 
to be independently ventilated and 
then select a fan with a capacity 
equal to that number of cubic feet 
per minute or a fraction of it de- 
pending upon the number of changes 
required in the particular installa- 
tion and locality. If a change of air 
is to be made once a minute in the 
ventilated space then the fan capac- 
ity in cfm should equal the total 
cubic feet of space to be ventilated. 
If a change of air is required only 
every two minutes then the fan ca- 
pacity in cfm would be half of the 
total ventilated cubic feet. 

It should be remembered that the 
higher speed fans are noisy and the 
accompanying high air velocity may 
be uncomfortable. Thus it usually is 
advisable to install a slow speed 
belted fan of larger diameter in 
order to get capacity as well as low 
speed. The motor can be relatively 
high speed, say 1725 rpm. A multi- 
speed motor may be desirable if the 
need for ventilation varies or it is 
desirable to have less ventilation in 
the early morning hours. 

A free air delivery fan outlet 
should not be obstructed by an or- 
dinary mesh screen as the fan out- 
put and efficiency will be lowered 
by such an obstruction. The ordin- 
ary disc or propeller fan air output 
drops rapidly with an increase of 
back pressure or resistance. 
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A Review for Old-Timers 


A Must for Young-Timers 


By WILLIAM H. ENGELMAN 
Mechanical Engineer 


Department of Water & Light 
City of Cleveland, Ohio 


Comparison of Different Steam Tur- 
bine Expansion Lines and Rankine 
Cycle Efficiencies 


I ERE ARE some steam turbine 
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Moreover, that adiabatic Btu drop 
is itself only the amount of energy 
that you could theoretically get out 
of the steam in a perfect expansion 
with no losses. The total available 
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ua 


several adiabatic 


expansions of steam in turbines 





CONDITION | 


Hj? 1156.2 BTU/LB 
76° H- he2 = 1054.5 
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Discussion by SABIN CROCKER 
Mechanical Engineer 
Ebasco Services, Inc. 
Of 
Article on 
How To Calculate Steam and 
Water Piping and Power Require- 
ments for Steam-Turbine-Driven 
Centrifugal Boiler Feed Pumps and 
Other Centrifugal Pumps ! 
Power Engineering, June, 1950, 
pages 84-85 

The author, one of the authorities on 
modern piping practice, points out 
basis for Williams and Hazen tables, 
compares them for boiler feed pump 
and piping conditions with the Saph 
and Schoder tables, which are shown 
here, Use of Williams and Hazen 
C—100 values with good feedwater 
and clean boiler feed piping may give 
friction loss 50°%/, higher than Saph 
and Schoder values, resulting in too 
E large piping or too high a pump dis- 
charge pressure 
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133 
Hoté 


hyp 2101.7 














CONDITION 2 
H,? 1198.4 BTU/ LB 
Hi - he2? 1105.1 
wi, Mi -~ He? 301-4 
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CONDITION 3 
H, * 1258.5 BTU/LB 
11§-06° Hi-heo® 1175.5 
Ho = 921.0 wie HoHo® 337.5 
, 4 mel 
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CONDITION 4 
Hy? 1312.5 BTU/LB 
torte" _Hy - hez® 1243.4 





heo? 69.1 
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CONDITION 5 
H) *1364.5 BTU/LB 
79.05° Hy - heo® 1317-5 
_Hp = 922.0 aie Hi-Ho® 442.5 
7T 
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CONDITION 6 

H, 2 1416.0 BTU/LB 

5980" 4, - heat 1389.1 
Hoe 911.0 


32° 





Besives affording an excellent re- 
view in methods of calculation, the 
H; - Hot 505.0 series of articles on Basic Power 

>< 1 Me Plant Figuring by Mr. Engelman 
F F serves to call attention to sources of 
Fig. 2. Diagrams to show various components of heat in steam for condition lines plotted data available for use in such calcu- 
in Fig. | lations. In this connection the writer 

Comparison of Steam Turbines Operating Under 6 Different Conditions. is pleased to note that Mr. Engelman 
Expansion at Constant Entropy. Vacuum Referred to 30 in. Barometer saw fit to refer to Piping Handbook 


hgot 269 

















Condition No. 


Items a, b, ¢ and d given 


| 3 a 5 


200 200 200 200 
. Quality of steam, %, 95 — — — 
. Superheat, deg F — 100 | 200 300 

Exhaust Vacuum, in. Hg 25 27 28 29 


381.8 481.8 
1.545 1.613 
1196.4 1258.5 
897.0 921.0 
301.4 337.5 
21.5 18.5 
93.3 83.0 
8.44 7.54 


. Steam pressure, psia 


381.8 
1.496 
1156.2 
Btu per ib, exhaust steam H 878.0 
Btu drop, H.-H 278.2 
Moisture in exhaust, % 23.7 
. Btu per Ib of the liquid, hy 101.7 
Steam rate, |b per hphr, W 9.15 
Decrease, steam rate 
against Item | , J 0 
26.38 


581.8 
1.668 
1312.5 
930.0 
382.5 
16.9 
69.1 
6.65 


681.8 
1.715 
1364.5 
922.0 
442.5 
16.6 
47.0 
5.75 


Total temperature deg F 
Initial & final entropy 
. Btu per |b, initial steam H 


7.75 
27.27 


17.50 
28.71 


27.30 
30.76 


37.10 

. Rankine Cycle efficiency °, 33.58 

Increase in efficiency 

over Condition No. | %/, 0 

Increase in efficiency over 

previous condition » 4 0 
2.18 

109 


| 1:50 


3.37 8.83 16.60 27.30 


3.37 5.32 
2.28 2.65 
139 188 


1:6! 1:71 


7.10 9.17 
3.00 3,32 
282 «| 544 


1:94 14: 164 


Initial volume cu # per Ib 


Final volume, cu ff per |b 





. Volume Ratio, q tor 








(Continued on page 85) 
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by Sabin Crocker as a reference for 
obtaining Williams and Hazen fric- 
tion losses. The use of these values 
for boiler feed piping raises a ques- 
tion, however, which the writer 
would like to take this opportunity 
to discuss. 

Originally the Williams and Hazen 
formulas and their tables were in- 
tended for use by water-works engi- 
neers in designing underground 
piping for municipal water supply 
systems and the like. Such pipe is 
usually kept in service for 50 to 100 
years or more carrying water that 
causes tuberculation or encrustation 
to a greater or lesser degree de- 
pending on local conditions. Such 
piping also may be subject to some 
clogging with sediment where water 
velocities are low. For instance, 
hard waters and lake waters some- 
times attack pipe only half as fast 
as soft and clear but unfiltered river 
waters. In one case, C=100 might 
be a safe figure to use, whereas 
C=65 might be called for under 
worse conditions if adequate carry- 
ing capacity over a long period of 
years is required. 

On the other hand, for boiler feed 


or condensate piping in a power sta- 
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thom operating 
chemi ally 
tomary 


C value of the 


treated 
to use a Williams and Hazen 
125 to 130 


distilled 


water 


order 


of 


and /or 


it is cUus- 


der values for pipe having their in- 
terior in “fair condition” as given 
in the table on Pages 274-275 of 
Piping Handbook, 4th Edition, and 
reproduced here for convenient 
reference. It is also customary to 
use the Saph and Schoder values (or 
Williams and Hazen C= 125 to 130) 


for power station 


piping carrying 


tems. In fact, the Saph and Schoder 
values also have been found ade- 
quate for raw water systems in 
power stations operating in the 
Great Lakes region and other loca- 
tions having water not particularly 
conducive to causing tuberculation 
in the piping system. 

Comparison of corresponding fric- 


This agrees with the Saph and Scho- 


treated water in closed cooling sys- tion values in the above mentioned 


Saph and Schoder table for water, from pages 274-275, Piping Handbook, by Crocker (McGraw-Hill Book Co., Inc.) 
Pape XLII—Cararyine Capacity ano Friction Loss ror STANDARD-WEIGHT WROUGHT-IRON AND STEEL 
Water Pires, atso Approximate ror Tyee K Copper Water Tuses or Same Nomina Size 
gallons per minute and pipe size. Dependent variables: velocity, friction head, 


Friction head and pressure drop per 100 ft of pipe, interior ‘fair’ condition) 


Independent variables 


and pressure drop 


————— 





| Friction loss, pounds 


Friction loas, pounds 


x 
g 


il 


ty. feet per 


ty, feet per 


second 


per square inch 
per square inch 
per square inch 
per square inch 


second 


F netuon hows, pounds 
Veloei 
BCCOD: 


per square inch 


| 




















| Friction head, feet 
Friction bead, feet 


Frnetson loss, pounds 


| per square ich 
Friction head, feet 
Friction loss, pounds 
Friction head, feet 
Friction head, feet 
| Friction head, feet 


\Friction loss, pounds 


Velocity, feet per 


Velocity, feet per 
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(G.P.M)is 
14.35 x @® 


condition. Based on 62.428 lb per cu [t. To convert gallons per minute to 
gallons per minute to pounds per hour, multiply by 500.7 ; to convert gallons per minute to millions of gallons 


vert 
Ts XLVI for convermons 


irves based on Saph and Schoder formula: p, = 


in which p. = pressure drop, psi per 100-[t pipe 


\m s to pope with interior in “ far 





Saph and Schoder table with the 
Williams and Hazen table for C--100 
shows the latter to give friction 
losses of the order of 50 per cent in 
excess of the former. To over- 
design power station piping to com- 
pensate for an assumption of fric- 
tion losses 50 per cent in excess of 
what is reasonable to expect con- 
stitutes a serious economic loss. It 
results in one of two things: either 
too much money is spent on over- 
size piping; or the pumps are bought 
for too high a head and operate 
throughout their life at a higher 
discharge pressure than actually 
needed. 

The writer wishes to drive these 
points home because he has been 
concerned to note recently that some 
pump manufacturers have published 
flow tables for Williams and Hazen 
C= 100 that in his opinion are being 
misapplied to the design of power 
station piping. While the pump 
manufacturer may like to feel that 
he has provided for himself a hid- 
den margin to insure the adequate 
performance of his pump, the writer 
contends that this should not be 
done by using a fictitious friction 
factor containing a margin not 


BASIC POWER PLANT FIGURING 


understood the engineers re- 
sponsible for station design. 

Where piping serves to convey 
water that is inclined to produce 
tuberculation or encrustation or ex- 
cessive slime deposits inside the 
pipe, it is reasonable to use a Wil- 
liams and Hazen C value of 100 or 
less, depending on how fast deposits 
are formed and how long the pipe 
is expected to continue in service. 
As mentioned previously, however, 
most power station water piping is 
not subject to such attack. At one 
time or another the writer has seen 
the inside of a great deal of such 
piping after prolonged periods of 
service. Most of this piping had a 
light inside coating of red or black 
iron oxide as distinguished from 
tuberculations or encrustations or 
slime. The general nature of the 
deposit was fine grained, and it was 
too uniform and thin to constitute 
any appreciable obstruction of the 
pipe bore. The interior condition of 
such piping is practically equal to 
“new clean pipe” corresponding to a 
Williams and Hazen C value of the 
order of 125 to 130. 

For the reasons stated above the 
writer wishes to offer a word of 


(Continued from page 83) 


How Values Were Obtained for Items e to s Inclusive 
. Total Temperature is temperature of saturated steam plus degrees superheat. 
f. Entropy is that of the initial and the exhaust steam and is constant during adiabatic 


expansion. (constant entropy.) 


. Enthalpy of the initial steam in Btu per Ib. 


. Enthalpy of the exhaust steam in Btu per Ib. 
i. Enthalpy given up during adiabatic expansion, the heat drop. 
j. Moisture in exhaust steam due to adiabatic expansion, in per cent. 
. Enthalpy of the liquid, given in Table 2 of the steam table, thus: 
-25 is § in. Hg absolute, giving a temperature of 133.76 F and the enthalpy is 


101.66 Btu per Ib. 


This may also be located on the Ellenwood-Mackey chart, where the temperatures are 
given at saturation line, then deducting 32 deg. 


: . 


Steam rate W H H. 


item i 


2544.1 


2544.1 


ge 9.15 Ib per hp-hr theoretical 


One horsepower-hour equals 1,980,000 -- 778.26 = 2544.1 Btu. 


One kilowatt-hour equals 2,656,000 ~ 778.26 


= 3412.75 Btu. Use 3413 Bru. 


. The decrease of the steam rate in per cent against Item | is 


(9.15 — 8.44) + 9.15 = 0.0775 or 7.75 


. The Rankine Cycle Efficiency is 


= (27.27 — 26.38) 
. Increase in efficiency == (28.71 — 27.27) 
. Volume of initial steam is 2.18 cu ft/lb. 


. Increase in efficiency 


per cent. 
H H, 
H he 

= 26.38 


item i 

Hi — hes 
0.0337 or 3.37%, 

= 0.0532 or 5.32% 


(a decimal) 


27.27 


(See Ellenwood-Mackey Charts.) 


. Volume of exhaust steam is 109 cu ft/lb. (See Ellenwood-Mackey Charts.) 
. Volumetric Ratio of q to r is 2.18: 109 or |: 50. 


How to Find the Volume of Steam Containing Moisture 


For low and medium pressures the volume of saturated steam having a certain quality 


can be computed as follows: 


Volume is volume of dry saturated steam times the quality (a decimal). 


Example: Find volume of steam at 100 psia and 90 per cent quality. 
v_ at 100 psia is 4.432 cu ft per Ib and 4.432 x 0.9 = 3.989 cu ft. 
The error is extremely small, due to the small volume of the liquid against that of the large 


volume of the steam, both given in cu ft per 


In the above tables and diagrams, Values for Items e to r inclusive were obtained from: 
Thermodynamic Charts by Ellenwood & Mackey, John Wiley & Sons, 440 Fourth Ave., N. Y. 
Thermodynamic Properties of Steam (Steam Tables) by Keenan & Keyes, John Wiley & Sons. 
Mollier Chart of Steam Properties, John Wiley & Sons. 


caution against using a Williams and 
Hazen C value as low as 100 for the 
design of power station water piping, 
particularly boiler feed, condensate, 
or treated water in closed cooling 
systems. 


Editor's Note:—This discussion by Mr. 
Crocker, as well as the method of calcule- 
tion of boiler feed piping and feed pump 
discharge pressure given by Mr. Engelman 
if the June issue Id be of particular 
value in connection with the article in this 
issue on How to Select Centrifuge! Boiler 
Feed Pumps, by Igor J. Kerassit. In the 
latter article, method of calculating feed 
pump discharge pressure is outlined, see 
Fig. 13, and in particular cases, where it is 
necessary to calculate pipe friction, the 
method must be worked out as indicated by 
both Messrs. Kaerassik and Engelman, ob- 
serving at all times the cautions given by 
Mr. Crocker, in order to avoid over-design 
and resulting economic loss. 


MAINTAINING ELECTRICAL 
APPARATUS FOR HAZARDOUS 
LOCATIONS 


THe sare performance of explo- 
sion-proof electrical apparatus de- 
pends upon the care exercised in 
assembling its enclosures. The time 
required for proper assembly of 
covers or other parts is a small in- 
vestment reaping large rewards in 
the form of safety which can be 
assured in no other way. 

As pointed out recently by A. T. 
Williams in Westinghouse Mainte- 
nance News, it must be realized that 
Class 1 apparatus will be subject to 
explosions within the enclosure 
when a combustible mixture has 
accumulated and is ignited by an arc 
or spark. Under this condition, the 
flame paths must be long enough 
and of such close clearance that fire 
will be arrested before it reaches 
the surrounding hazardous atmos- 
phere. 

The joints of Class 2 apparatus 
must prevent dust from entering the 
enclosure where it might interfere 
with the operation of the device, 
causing overheating, dielectric flash- 
over, or internal explosion. Over- 
heating may cause the dust on the 
outside of the enclosure to be ig- 
nited, resulting in fire or explosion. 

While it is the responsibility of the 
manufacturer to design and build a 
piece of electrical equipment which 
has been found by test to meet the 
requirements of Underwriters’ Lab- 
oratories, it is necessary for the user 
to properly install and maintain this 
apparatus if it is to function safely 
and properly. The following sugges- 
tions may be of assistance to those 
who have electrical equipment, in 
hazardous locations, under their 
supervision. 

1. All ground joint surfaces must 
be protected against injury. Be 
careful in removing and replacing 
the covers not to damage the ma- 
chined surfaces. Do not stand the 
covers on edge on a hard surface or 
otherwise impair the joint surfaces. 

2. Remove all dirt, sealing com- 
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paint which may have 

accumulated on the 
joint surfaces. Grease is applied to 
prevent during shipping 
and small particles of sand or other 
foreign material may adhere to the 


pound or 
accidentally 


corrosion 


greased surfac e 

3. Before the cover is applied, a 
thin film of new grease or petro- 
(vaseline) should be spread 
both The manufac- 


latum 


over surfac es 


turer of the apparatus will be glad 
to recommend greases which have 
been found, by test at the Under- 
writers’ Laboratories, to be suitable 
for the purpose. Attention to this 
detail will help to prevent corrosion 
and to keep the joints in good con- 
dition 

4. Pull the cover down evenly 
and tightly but not so tightly as to 
strain the bolts 

5. Devices with threaded covers 
should be tight enough to prevent 
their loosening in service, and the 
threaded joints should have at least 
five fully engaged threads 


Pointers on Electrical Maintenance 


By HOWARD T. BAILEY 
Chief Electrician, Brillion lron Works 


Brillion, Wis. 


N ALL INDUSTRIAL Plants the 
Electrical Maintenance Depart- 

ment is literally the heart of the en- 
tire plant. Without a well-equipped 
and efficient electrical department 
considerable down-time and exces- 
sive overhead can be expected 

As a rule electrical trouble-shoot- 
ing is spontaneous a crane goes 
haywire or a cupola blower control 
system fails at a critical time. Invar- 
iably they are rush jobs that must 
be corrected with a minimum of de- 
lay electrical failures in one 
machine alone can shut down a pro- 
duction line completely 

In order to keep machine down- 
time in line with present day stan- 
of production the following 
are musts in every electrical depart- 
ment 

l. Highly 


a ¢ omple te 


as 


ards 


skilled electricians with 
understanding of the 
machines and controls involved 

2. A inventory of spare 
parts available on demand 

LA equipped shop 

In discussing the need for skilled 
there is a definite line 
to be drawn in the selection of these 
men. It is from a stand- 
point of efficiency to maintain an 
electrical department composed of 
who are skilled in their trade 
dependable and above all who have 
the ability 
stant 


suitable 
well 
electricians 


desirable 


men 


and desire to make con- 
improvements in the plant's 
electrical system 

It is no great accomplishment to 
be able to make needed repairs but 
he should be skilled enough to 
some cases, redesign control systems 


in 


in order to eliminate weak spots 

I hav e 
the same 
after day 
making a 
eliminate them for 
who may have manufactured the 
product, in many points 
develop that can be eliminated with 
very few changes. This 


making 
repairs or adjustments day 
with thought of 
few in order to 
good No matter 


} 
seen electricians 


never a 
changes 
cases W eak 


requires ne 


engineering degree, only a complete 
understanding of how the controls 
work and what is expected of them 

Poorly -designed across - the -line 
starters or relays for example, can 
cause unending trouble in a control 
system, raising havoc with produc- 
tion in general 

It is the responsibility of the elec- 
trician to note these troublemakers 
and replace them with units of 
better design 

In discussing faulty controls; in 
the past few years there have ap- 
peared on the market several new 
lines of controls, most of them good 
but some not worth the powder to 
blow them up. A close inspection of 
these controls before installing will 
in some cases save many hours of 
needless trouble-shooting. 

In order to make fast repairs it is 
necessary to know the how and why 
of the control system. The man who 
completely understands how the 
system works can in most cases 
analyze the trouble with a minimum 
of time and effort 

Inexperienced electricians or ap- 
prentices have their place in every 


electrical department and as a rule 
they are ambitious and eager to 
learn the trade from the bottom up. 
As mentioned in a previous para- 
graph there should be a definite line 
drawn as to how far the inexperi- 
enced man should be allowed to have 
serious responsibility in electrical 
maintenance. 

In many instances serious harm 
has been done to equipment result- 
ing from a lack of understanding of 
the controls. In one particular case, 
I saw a helper make a wrong con- 
nection on the control panel of a 
large honing machine and the re- 
sults were disastrous, the control 
wiring burning up completely, lay- 
ing the machine up for several 
hours 

This kind of maintenance does not 
promote good feelings between 
maintenance and management, but 
the entire blame cannot be placed 
on the shoulders of the electrical 
department. In many cases, manage- 
ment itself is to blame. Apparently 
it is the habit in many plants to em- 
ploy a minimum of experienced 
electricians and thus provide an 
oversupply of helpers. This is false 
economy and shows a lack of under- 
standing on the part of management 
of the problems and dangers in- 
volved in electrical maintenance. 

In order to really have an effec- 
tive maintenance department that 
can cope with present day standards 
of production it is necessary to have 
a workable system of preventive 
maintenance. The setting up of a 
preventive maintenance program 
and putting it into effect requires 
very little time and effort and it re- 
duces down-time to a minimum with 
a corresponding upswing in produc- 
tion 

Getting into the habit of locating 
defective controls before a_ break- 
down occurs is one of the first rules 
to observe. A monthly inspection of 
all electrical controls will drastically 
cut down emergency calls allowing 
more time to be put into general 
plant improvement 

The Brillion Iron Works insti- 


tuted a system of preventive main- 
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Send for Betz 
Technical Paper 
#120, “How Filming 
{mines Prevent 
Steam and Return 


Line ( orrosion™ 


Corrosion of steam end condensate yosaie Waadh Uh 4 odious 


problem to most industrial plants. Such corrosion is caused 
by the presence of carbon dioxide and oxygen. Up to now, 
it has been the usual practice to neutralize the carbon 
dioxide. However, the high cost of this neutralization 
method has limited its application. And, no protection 


against oxygen corrosion is assured. 


Betz Laboratories have developed a new, advanced process 
for the prevention of return line corrosion employing 
octadecylamine. This material does not neutralize the carbon 
dioxide. Instead, the amine is adsorbed on the metal sur- 
faces in a monomolecular non-wettable film which acts as 
a barrier between the metal and the condensate, protecting 
against both oxygen and carbori dioxide attack. The mono- 
molecular film does not increase in thickness with con- 
tinued treatment. Results? As high as 99 percent reduction 


in corrosion rate has been achieved! 


Let a Betz Field Engineer show how you can cut costs in 
your plant with the use of filming amines, Write today! 
There’s no obligation, of course. W. H. & L. D. BETZ, 
Gillingham & Worth Sts., Philadelphia 24, Pa. In Canada: 
BETZ Laboratories, Limited, Montreal 1. 











tenance a few years ago and the re- 
sults have been gratifying. Control 
failures and motor burn-outs are the 
lowest that they have ever been. 
With this condition prevailing it has 
enabled the electrical department to 
make rapid strides in the over-all 
improvement of the plant's electrical 
system. The following gives a gen- 
eral idea of how our system oper- 
ates 


Don’t Be a Genius 


1. A complete plant-wide inspec- 
tion of all controls and motors once 
a month, any defective parts are re- 
placed on the spot. 

2. Lubrication of all motors once 
every three months, with a purging 
of all bearings once a year. 

3. Blowing out motors every two 
weeks that are subject to extreme 
dusty conditions. 

4. A complete overhaul of all 
motors once a year. This includes 
disassembling, washing out windings 
with carbon tetrachloride, painting 
windings and replacing all worn 
bearings 


Oscar the Gas Works Owl hands out a bit of timely 
advice which stiffens a backbone and, incidentally, 
saves @ 5000-kw turbine from a kind of mayhem 


By JOHN RAVEN 


NE MORNING I came in about 

10 o'clock after being up all 
night getting an overhauled turbine- 
generator ready to go back on the 
line, this being Founders’ Day in the 
gas works, and the Boss didn't want 
us to be buying peak power from 
the electric company on the day the 
gas plant is a hundred years old 
They having the Mayor, and 
speeches, and what not, and I’m 
glad my work is under control, I 
think, when the telephone rings, and 
the Chief in Boiler 2 


are 


House No. 2 
greets me with this kind of trouble 

John? Listen, you can't put that 
turbine-generator on the line be- 
cause ain't got enough steam 
We busted a tube in No. 4 boiler, 
and now this here genius which the 
Big Bushwah discovered won't let 
us plug it. He says we gotta renew 
it with a concrete tube, like he once 
recommended on a beneficial sug- 
gestion that you turned down. Also, 
he says a 

“Genius”? I bellowed almost as 
loud as the Boss does when 
mad If you mean Rattle 
Smith, that screw-ball shift 
neer, throw him out! Don't 


we 


he’s 
Head 
engi- 
you 


said | hete to deliver this 
but— 


the 


know this is Founders’ Day, and if 
that turbine doesn’t start on sched- 
ule, we're mud?” 

“I know,” wailed the Chief, “But 
John, I can't throw him out. He 
says he’s got more authority than 
you have, on account of his makin’ 
genius in the Big Bushwah’s intelli- 
gence test, while you barely made 
moron, If there’s any throwin’ out, 
you gotta do it.” 

I slammed the phone, grabbed a 
note from Oscar the Gas Works Owl 
I saw lying on my desk, and without 
taking time to read it, set out to 
manhandle Rattle Head Smith at 
once if not sooner. In the doorway, 
I was intercepted by the Boss’ sec- 
retary, a gentle little thing, which is 
surprising in view of the boss she’s 
got 

“John,” she said sort of diffidently, 
“I hate to deliver this kind of mess- 
age, but the Boss had to go to the 
dentist with a tooth ache, and he 
wasn't in a good humor. He said to 
tell you that the Vice President in 
Charge of Engineering is bringing 
down the whole senior class of the 
engineering college to watch you 
start the turbine, and if there is any 
hitch, you're never to darken his 
door again. I hope you're not mad.” 

“Mad?” I said. “Just wait ‘til I 
get my hands on that Rattle Head 
Smith. If there’s any hitch, he’s it.” 

I pushed past her and ran right 
into Honest Melarkey, who should 
have been down at the river pump 
house, but wasn't 

“John,” said Honest Melarkey, 
“this here genius Rattle Head 
Smith's ordered me to reverse the 
suction and discharge connections 
on the centrifugal pumps on account 
of the suction being bigger. He says 
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In conjunction with this program 
a motor-service record file was set 
up. Each time a motor is torn down 
or one burns out, this information is 
written on the record card stating 
the date, repairman, and the reason 
for dismantling or the nature of the 
trouble. 

The information so accumulated 
over a period of years has proved 
very enlightening as to the proper 
application of motors on individual 
installations. Excessive maintenance 
on a particular machine can thus be 
easily traced. 











the bigger discharge will deliver 
more water. And John, you know 
that ain’t right. Honest Melarkey 
won't do what ain't right. I'll quit 
first.” 

“Honest Melarkey,” I said to him, 
“if you switch those connections, 
you won't need to quit. You'll be 
fired. Now get back to work.” 

Three steps farther and my course 
was blocked by Pipe Nose Henry, 
with a 12 in. stilson on his shoulder, 
and a trickle of worried sweat run- 
ning right down his nose. 

“Pipe Nose,” I said, “if it’s about 
Rattle Head Smith, forget him. He’s 
crazy. Now go wash your face—the 
Mayor'll be here any minute.” 

“Thanks, John,” he said, 
smiled all over 

In the boiler house, I found Rattle 
Head Smith pacing the firing aisle, 
all dressed up in his Sunday clothes, 
and scowling through a pair of rich 
looking horn rimmed spectacles. To 
tell the truth, he looked more im- 
portant than I did 

“Hah!” he sniffed, giving an osten- 
tatious glance at his wrist watch. 
“Time you arrived. Don’t you know 
I'm busy? This gas works needs lots 
of improvements. Lots of them.” 

“Rattle Head Smith,” I yelled 
down at him, being about six inches 
taller, “if there’s no steam to start 


that turbine I'll be fired. And I’m 


and 





A STATE UNIVERSITY 
Rates [ts Hew... 


ERIE CITY 
S-DRUM SOILER 


¢ 
87.04% Efficiency 


Tus type L Erie City oil fired 3-drum boiler complete 
with water wall cooling and air pre-heating has a nom- 
inal rating of 100,000 pounds of steam per hour and 
is designed to carry a heating load. It passed the 
acceptance test on Dec. 27, 1949, slightly better than 
predicted by Erie City engineers. 





eBoiler Heating 
Surface. . .9860 sq. ft. 


eWater Wall 
Surface. . . 1260 sq. ft. 


eAir Heater 
Surface. . .7800 sq. ft. 


Furnace 
Volume... .4100 cu. ft. 











STATE BOARD OBSERVES OFFICIAL TEST RUN 


Boiler.....................Erie City Type L3-Drum Fuel SS alt a ; Bunker "C’’ Oil. 

Object of Test— Percent CO». . ; Soe ip 

Determine capacity and efficiency of boiler. Temperature gases Siciitee Boiler err a 

ek ee an ere aes 12-27-49 Temperature gases leaving Air Heater 375.7° F. 

| pers . 103,600 lbs. per hr. Temperature air leaving Air Heater 355.4° F. 

Pressure........... io 133 p.s.i.(g) Overall efficiency : ..... 87.04% 
‘Installation and test under the supervision of Walter S. Leland Co. 


Complete test data available upon request. 
COMPLETE STEAM POWER PLANT EQUIPMENT 


ERIE Complete Steam Generators e@ Type C 3-Drum Boilers e Type VL 2-Drum Boilers 


The ‘‘Economic”™ Boiler with or without Water Walls ° Welded H. R. T. 


s 
cit i Boilers . Welded Steel Heating Boilers e@ Coal Pulverizers ¢ Underfeed 


and Spreader Stokers . Welded Pressure Vessels for the Process Industries. 








ERIE aT IRON WORKS « ERIE, PA. © Since 1540 
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ired on account of 
re not out of this boiler 
rll throw 
One- two- * 


ount three 
Understand” 
him to scurry 
rabbit 
been his boss, at least 
but he folded his 
his chest and looked up at me 
Napoleon 


said il 


I expected away 

I've 
today, 
across 


like 


bene ause 
until 


aTrimns 


like a scared 


just 


a gas WOTK 
John he 
finger on me, just one, you'll be fired 
gnt now The Boss told me so 
I got a ithority 
That kind of checked me a little 
and while I was wondering if I ought 
three” and throw him out 
anyway, the Chief called me to the 
phone. It was the Boss, having come 
back from the dentist 
from hi 
John,” came the familiar 
drums back 


you lay one 


to say 


learned 
where to find me 
bellow 


and 
s secretary 
that always set my ear 
tw nches if 
trouble for Mr. Smith, you can stop 
it right now. I won't stand for it 
Is that cleat I told him to do what- 
thinks should be done 
works ya'll 
And 


gen- 


youre causing any 


evel he 
around this gas and 
cooperate with him, ot 
another thing, if that turbine 
erator not on the line in an 


back 


the telephone at his 


} 
eise 


hour 

don t core 

Bang went 

end, and bang went my job just like 

that. I little 
le mpetuous 

Chief shook his 

k, tsk, tsk,” in worried sym- 

but Rattle Head Smith put on 


ig look and 


wish my Boss were a 


head and 


addressed me 


heard what the 
you don't know 
kindly go 
and inform 
iperintendent I'll start the tur 


lf. I know h I 


ow im a 


since you 
1, and admit 
tart the 


to tre 


turbinge 


power house 


nuts,” I said, and headed 
e office, meaning to turn 
and there. As Dig- 
nee said, being fired is 
vould quit first 
the office I 
n Oscar 


ther 


remem 
the Gas 


The Boss told me sc got author 


showd their teeth at me i almost 
starvd 2 deth b 4 i realized u cant 
give up easy in this world n live 2 
now njuneers hoo quit wen the job 
gets tuf r startn a bad habit that 
can reck them in the end 4 ive seen 
it happn oscar th gas works oul hoo 
cs all n nos all 

Well, I thought, Oscar is nuts too, 
because I'm not really quitting, I'm 
just avoiding being fired on account 
of not being able to start a turbine. 
Then I got to wondering how Rattle 
Head Smith could start a steam tur- 
bine without steam when I couldn't, 
and somehow I got turned around 
and headed for the power house. 

About 300 students were jammed 
into the place, plus the gas works 
president in charge of engi- 
neering, and they were all talking 
When I came in somebody 
‘Make way for the starting 
and they gave a cheer. 
It was like a football game 

The superintendent was in a sweat 
about the steam situation, and when 
I whispered that Rattle Head Smith 
was coming in person to put the 
turbine on the line without steam, 
he turned white enough to faint 

Good Lord, John,” he whispered 
back, “I wouldn't trust Rattle Head 
to light off a match by himself, let 
alone put a 5000-kw turbine-gen- 
Before all these 
Is the Boss crazy?” 
some band music, and 
the Mayor, and the gas works presi- 
dent, and the Boss, and all the other 
big shots went past the windows in 
their automobiles, having a parade 
to the water gas house. I wondered 
if they had any girl majorettes lead- 
ing the parade in white tights, and 
the students wondered that 
too, because they showed signs of 
wanting to go out. They began to 
chant, “Start the turbine. Start the 
turbine 

The vice president said, “Can't we 
hurry this a little? There's lots 
doing here, today.” 

At that moment Rattle Head 
Smith worming his way 
through the and saying of 
all the silly things; 

“Let genius through, 
Let genius through 

The students cheered 
thought it was a gag 

Rattle Head looked gravely at the 
turbine that it was turning 
over on 50 pounds of steam for 
warming up, and nodded approval 
Then he said to the students 

Gentlemen, this turbine 


vice 
at once 


said 


engineer, 


erator on the line 
people too 
We heard 


I guess 


came in, 
crowd 


gentlemen 


They 


saw 


needs 


250 pounds pressure for carrying a 

mad, and only 50 pounds shows on 
Now watch the pressure 
and you'll see genius produce 
the difference.” 


the gage 
gage 


He wormed his way to a wall tele- 
phone, and a moment later the gage 
hand swung right up to 250 pounds 

The students cheered. Rattle Head 
Smith bowed. The vice-president in 
charge of engineering chortled, 
show great show.” The 


great 


phe, 


| gut so scared when mice showed their 
teeth— 


superintendent and I just stared at 
each other dumbly, thinking maybe 
he was a genius, after all. 

“And now,” said Rattle Head, 
beaming like a ham actor, “you'll 
see genius (myself that is) do 
something never done before.” He 
motioned to the watch engineer at 
the turbine throttle and said, “when 
she’s turning over at 600 rpm, let 
me know. Then we'll throw her on 
the line.” 

“Good Lord!” cried the 
intendent, “No, Rattle 
You'll burn her up!” 

Somebody grabbed me by the arm 
to say I was wanted on the phone 

“John?” It was the Boss, and he 
sounded agitated no little. “John, 
what in hell are you doing to the 
steam? Somebody's cut off all steam 
to the water gas house. The presi- 
dent’s here, and the Mayor, and 
nothing’s running, and if it’s your 
fault I'll kill you on sight!” 

“Easy, Boss,” I said, understanding 
now how Rattle Head had hiked the 
pressure to the turbine, “Smith did 
it to start the turbine. Now he’s 
going to throw our 1800 rpm ma- 
chine under load at "3 speed.” 

“Stop him,” yelled the 
“Good Lord! Stop him!” 

“Sorry,” I said, feeling like the 
cat that swallowed the canary, “but 
you gave him the authority to do 
anything he wants. You'll have to 
stop him yourself.” 

I heard a groan, then a bang, and 
the telephone went dead. I didn't 
know if he had fainted or was just 
rushing over to the power house 

By that time Rattle Head Smith 
was ready to throw on the load: the 
tachometer was vibrating at 600 rpm 

“And now, gentlemen,” he said, 
strutting like a rooster, “watch me, 
genius that I am, make history in 
the technique of putting a tur- 
bine generator on the line. One 
third speed I say, one third load 
Watch a 

For one moment I considered let- 
ting nature take its course, then I 
reflected I ought to be fired if I 
let down the gas works and the Boss 
on Founders Day 

So, as Rattle Head Smith headed 
for the control panel, I yelled 
“Three!”, having already counted 
one, two, in the boiler house. Then 
I just picked him up and carried his 
kicking and squawling 120 pounds 


super- 


Head, no! 


Boss. 





Rule-of-thumb methods in tracing causes of fuel waste 
and power loss have been made obsolete by the Cities 
Service Industrial Heat Prover. A recent case is typical: 
Heat was plainly being wasted; production was suffer- 
ing, and routine “corrections” had failed. Then a Cities 
Service engineer was called in. As always, a Heat Prover 
test quickly supplied data on major combustion factors. 
The evidence pointed to outright heat leakage — con- 
firmed by discovery of cracked brickwork. After repairs 
the average power output jumped 22%! 

Similar contributions to production efficiency are re- 
ported often—because the reliability of Heat Prover com- 
bustion analysis makes it simpler to determine effective 
corrections. Ask about this service for your plant. 


CITIES tie 
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SERVICE cost. cccncscis 


PROOUCTS 


A 
TYPiCay EXPERIENCE 


We we, 


FREE - rookies completely de- 


scribes the Cities Service Heat Prover. 
Mail coupon for your copy 


Cities SERVICE OIL COMPANY 

Sixty Wall Tower, Room 696 

New York 5, New York 

Please send me without obligation your new book 
let entitled “Combustion Control for Industry 
Name. 

Company 


Address 


City State 
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to the power house door, and threw 
him out, Sunday suit and all, right 
at the feet of the onrushing Boss 

The students cheered and stamped, 
and the vice president smacked me 
on the back and said, “Great show, 
John. Great!” 

The Boss then shook my hand and 
said, 

“John, put that idiot 
shift where somebody 
him. And remind me to 
a raise, a good one.” 

As for Oscar, I staked out 
for him two nights in a row 
didn't even their teeth 


back on a 
can watch 
give you 





mice —. 
and he Gg ae 


HINTS 
AND KINKS 


column was blown down, maintained 
a very uniform level of water in the 
glass 

The first thought was of an ob- 
struction in the lower water column 
connection which allowed the water 
level to equalize only very slowly 
but an inspection of the pipe elimi- 
nated that possibility because it was 


leay e 


PRACTICAL 


WATER COLUMN PIPING 
GIVES TROUBLE 


By H. OD. FISHER 


AN INTERESTING incident 
recently during the starting up of a 
new boiler installation 

The boiler was of the three-drum, 
bent-tube type with partially water 
cooled furnace, rated 60,000 lb per entirely clear 
hr and designed for steam at 200 A calculation, however, showed 
psig and 100 F superheat. The boiler that if the amount of water disposed 
is fired with a spreader stoker of in blowing down the water 

To keep the lower water column column amounted to less than would 
connection below the upper walk- fill the vertical drop leg below the 
way and also to avoid clean out drum and the horizontal run front 
doors and sootblower heads, the to the water column, the condition 
pipe was run with a somewhat after blowing down would be that 
deeper loop than usual, substantially the vertical leg below the drum 
as shown in Fig. 1 would be filled with water at a tem- 

When the water column was _ perature of about 390 F having a 
blown down with water level at the specific gravity of 0.864 while the 
normal point the water went out of corresponding vertical leg at the 
the glass and stayed out for an water column would be filled with 
alarming length of time, returning water at a considerably lower tem- 
eventually after perhaps 15 or 20 perature. If this temperature (the 
minutes to normal level pipes were not insulated) were 150 

The situation appeared still more F the water in it would have a spe- 
puzzling was cific gravity of 0.980, and thus each 
equipped with a foot of the hot water column would 
tor which, except only counterbalance 10.58 in. in the 


occul red 


because the boiler 
regula- 


water 


feedwater 
when the 
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Diegram showing how the water column piping wes originally installed and how it was 
rearranged to eliminate the trouble 


\FiINAL LOCATION OF 
LOWER WATER COLUMN 
CONNECTION 





AvTiON OF LOWER waTE® COLUMN CONNECTION 
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cooler water column. Therefore, the 
level of water at the water 
would be 1.42 in. lower than in the 
boiler drum for each foot difference 
of level between the drum water 
level and the lower water column 
connecting pipe. Since this differ- 
enee of level was 4 ft 11 in. the 
water in the water glass would show 
7 inches below the drum level, 
which, in a glass 12 in. long with the 
normal level at the middle of the 
glass, would take it out of sight. 

The disappearance of the water in 
the glass proved so annoying that 
the pipe to the lower water column 
connection was changed and located 
above the upper walkway so that its 
center line was about 2 ft 2 in. below 
the drum water line, being set out 
sideways to clear the cleaning docrs, 
and 85 per cent magnesia insulation 
was applied to both upper and lower 
water column connections. 

Since the difficulty with the water 
disappearing from the glass on 
blowing down the water column has 
not recurred since this piping change 
was made, it is considered that the 
explanation advanced herein is cor- 
rect. 


WATER IN AIR COMPRESSOR 
CYLINDERS 


By D. F. HERBERT 


Conpritions of the Problem. 
Water in substantial quantities 
in the compressed air system, 
including the compressor cyl- 
inders 
2. Time—10:30 a.m. Saturday— 
must start 6:00 a.m. Monday. 
3. Master mechanic out of town 
on his vacation. 
Things looked bad, particularly after 
a test of inter- and after-coolers and 
cylinder jackets showed no leaks at 
those points. 
Tue SoLutTIon 


The air intake pipe draws outside 
air at an elevation of about twelve 
feet above the engine room floor, 
enters the engine room at that level, 
runs down the inside of the wall and 
across below the floor in fill (this is 
no basement) to the air compressors. 

Close to it at one point is a small 
concrete lined catch basin into 
which various engine room drains 
empty. This catch basin has a drain 
to the city sewer, covered by a 
strainer. The concrete lining of the 
catch basin is old and cracked in 
several places. 

The strainer of the catch basin 
drain had become clogged with mop 
ravelings, etc. and the water level 
in the catch basin had risen to about 
six inches below the floor. Appar- 
ently (it hasn't been dug up yet), 
this water had flooded the surround- 
ing fill and entered the intake pipe 
(which may be up to 35 years old) 
through leaks, and was being aspir- 
ated into the compressors. Anyway, 
the catch basin strainer was cleaned, 








GET YOUR 
STEAM 
SYSTEM 
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Operating a steam process with maximum efficiency is more than 
buying a few steam traps and air vents—it is more than haphazardly 
applying a few temperature controls. 


If it means dollars to you in increased production, improved quality 
and fewer rejects—it will pay you to let the Sarco man near you 
make a survey of your needs. 


He will come up with definite, practical suggestions of how you can 
do a better job and save steam besides, Write today—there-is no 
obligation. 
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HANDY WRENCH GIVES 
FINGER-TIP CONTROL 
By JAMES BOYD 
MANY 0 per ions ire made 
ie " . rm ad to the work- 
hold of 
the-way or 
Often, under 
r is forced 
onfining 
i before he 
ob 
ew tool on 
rket ! called the 


N Gri nee Tip Wrench 


that makes some of these difficult 
jobs easy to perform. The accom- 
panying illustration shows the sim- 
plicity of this new tool. The wrench 
slips over the end of finger and is 
worn like a thimble and does not 
limit the use of the hands. Once in 
proper position, the wrench picks up 
the nut in its hexagonal] opening and 


Finger-tip wrench makes it easy to place and 
tighten nuts located in out-of-the-way places 


then goes to work doing the job 
with finger-tip control 

These handy new wrenches are 
formed from and nickel 
plated. They are supplied in sets of 
four to fit 4%”, 5/16", 11/32”, and 


»”, and they may be adjusted to fit 


steel are 


any finger 


Questions and Answers 


the Morri 
mprove 
I used such baffles in similar 


Question No. 469 
HOW CAN HE FIND GROUNDS 
ON A 32-V CIRCUIT? 


Wat i I 


Question No. 470 
SHOULD HE PUT FURNACE BAFFLE 
IN OIL-FIRED SCOTCH BOILER? 
We mave 1S h mar 


} 


ould the 


perforated baffk 


son furnace of these boilers 


combustion and save any 
fuel” 
Scotch where I pre- 
and believe they 
improved combustion and reduced 
fuel consumption, although we made 
otner time we in- 
stalled the baffles and consequently 
do not know whether they 


caused the resulting decrease in fuel 


boilers was 


viously employed 


changes at the 
alone 


consumption 

I would like to get the ideas of 
Q & A readers about the use of such 
a baffle 
Chicago 


Ll J.B 


Question No. 471 
SHOULD THE SUCTION PRESSURE 
COME DOWN TO ZERO ON THIS 
CO. COMPRESSOR? 


120-ton CO. refrigeration 
compressor, while it is in operation 
the suction gage 450 psi 
and the discharge gage 950 psi. In 
shutting down the compressor I 
close the expansion valve, then the 
gage 


ON OUR 


registers 


pointer on the suction comes 
down to 200 Ib; then I close the suc 
tion valve slowly and the pointer 
yes down to 100 lb and no farther 
ind I stop the Should 
the gage reading come down to zero? 
After the compressor is stopped, 


I immediately start to close the dis- 


compressor 


charge valve, but while I am closing 
it, the suction gage pointer starts to 
go up again to 350 lb. As soon as I 
close the discharge valve tight, the 
pointer on the high side gage comes 
down and equalizes with the suction 
gage at 350 Ib 

While the machine is stopped, two 
days later the pointer on both gages 
has equalized, rising to 700 psi. I can 
find no leaks 

The water going into the 
denser is 45 F and the water going 
out is 58 F. The condenser acts as a 
receiver. There is a by-pass valve 
but no pump-out valve 

The compressor is driven by a 
327-hp synchronous motor, using a 
3-hp exciter, the ammeter set for 21 
amp 

The compressor cylinder has been 
bored out and new rings have been 
put on the piston and the bearings 
re-babbitted, but nothing done to 
the valves. There are two-port 
one on each cylinder on the 


con- 


valves 
back 

Why is it that I have to take a 
crowbar to put the compressor on 
first, o1 it will not start? 
the fuse burns out 


City, N. J E. B 


center else 
Sometimes 


Je rsey 


Answer No. 463 


SHOULD HE WASH FIRE SIDES OF 
THIS WATER-TUBE BOILER? 


We nave Type C, 3-drum boilers 
in the sketch, said C. B 
June issue, and are wondering if we 
wash the outside of the tubes 
with water, which we understand is 
quite common practice. The boilers 
are fired with by-products of our 
lube oil plant These contain 
and dirt, which leave a heavy deposit 
Internal boiler 
surfaces do not cleaning 
Would tube washing damage the 
settings or the baffles? Should the 
boils rs be 


as shown 


can 


salts 


on outside of t ibe S 


require 


allowed to cool before 


With the baffl 


a pocket where the 


as shown 


baffle 


wasning 


there is 
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Section of 3-drum boiler by C. B. showing 
baffle, which would form pocket and catch 
dirt from washing tubes 





BIDDLE 


DSocoteument Hews. 


JAMES G. 


BIDDLE CO., 


@ ELECTRICAL TESTING INSTRUMENTS 


@SPEED MEASURING INSTRUMENTS 


@ LABORATORY & SCIENTIFIC EQUIPMENT 


NUMBER 2 OF A SERIES 





1316 ARCH ST., 


REDUCE ELECTRICAL BREAKDOWNS IN YOUR PLANT 
with a Regular Schedule of INSULATION RESISTANCE TESTS 


Irwin Robbins, Electrical Engineer, 
Factory Mutual Engineering Division 
writes in a recent article in PLANT 
ENGINEERING: 

“The 
trical 
failure of the 


provements in 


of elec- 
the 
nsulation. De spite um- 


greatest single caus 


machinery breakdown is 
materials in 


; 
insulating 


the past decade, insulation is still the 


most vulnerable part of an electrical 


machine ees 


Typical damage to generator windings 


It naturally follows that a regu- 


lar program of checking the condi- 


tion of electrical insulation pays off. 
Much 


of motor 


can be saved in prevention 


damage, wasted current, 


loss of production and danger to life 


and prope rty. 


more than a half century the 


Insulation Tester has been 


a highly effective means for testing 


inv type of electrical equipment, 


whether i-( nr d-<« ind irrespective of 


the rating of the 


volt igt 


It is direc 


apparatus. 


t-reading, easy to use and 


has its own source of It per- 


power 


mits non-destructive tests which dis- 
close incipient insulation weaknesses, 
signaling in- 
breakdown that 


occurred, 


rather than merely 


sulation has 


already 


A series of periodic tests recorded 
on charts supplied with each Megger 
set assures you that the insulation of 
a machine is holding up. . . or warns 
you that insulation is becoming weaker 
and conditions should be investigated. 


Most Trouble is Caused by 
Dirt or Moisture 

It is more economical to blow out 
dust, dry out coil windings, eliminate 
oil conditions, or even replace a 
motor or generator on off-hours at 
the convenience of the production and 
maintenance departments—than to 
have trouble strike unexpectedly and 
production interrupted indefinitely. 


The story of electrical insulation 
resistance is told in our easy-to-read 
booklet entitled “For Practical Men.” 
Most 


seen it, have requested extra copies 


maintenance men, who have 


for their associates. Yours will be 


mailed free of charge by simply 
requesting Bulletin 21P8-PE. 


PHILADELPHIA 7, 








GETTING THE MOST FROM 
INSULATION RESISTANCE 
MEASUREMENTS ... 

Interpreting Results When Time 
and Test Voltage are Changed 


Electrical men agree that 
the accepted method of de- 
termining whether insulation 
is healthy is by measuring 
its resistance. Megger Insula- 
tion Testers have long been 
the popular choice of men 
charged with the responsi- 
bility 


1 hese 


maintenance. 
the 
tance of the proper analysis of the 


of electrical 
men recognize impor- 
readings they obtain with their 
Megger instruments. The best think- 
ing of men who know is available in 


Biddle literature on the subject. For 





PA. 


ONE INSTRUMENT FOR 
PRACTICALLY EVERY 
ELECTRICAL RESISTANCE, 
MEASUREMENT 
Bridge-Meg Measures a Fraction” 
of an ohm up to 1000 megohms—_ 
Wheatstone Bridge Included 
—Varley Loop Optional 


Wherever insulation resistance tests 7 
are made, wherever a Wheatstone bridge 
is needed, this instrument, with its hand-} 
cranked, constant voltage generator 1s 
always ready for detecting, diagnosing, 
and locating electrical faults. Weighing» 
only 15 pounds, this multi-purpose test ‘ 
set is an ideal field tool which quickly 
pays for itself over and over again. 

The Wheatstone bridge is particularly 
useful in connection with measurements 
of all 
and circuits 

The Varley Loop makes possible the 
location of faults on wires in telephone, 
telegraph, signal and electrical power 
systems in industrial plants and power 


manner of coils, resistors 


companies 

Electrical modernization programs 
should include modern measurement and 
test methods You should have complete 
information on this versatile Bridge-Meg 
Resistance Test Set. 


Write for Bulletin 21-60-PE 





MEGOHM 
is still o good practical guide 


infinity 
our latest publication on elec- 


resistance, 
Men”, 


the address 


insulation 
Practical 


to us at 


trical 
"For 


write 


just 


above and we will mail it at no 
obligation. Many who have 


already read this helpful 


per 1000 v : 
booklet are requesting addi- 
tional copies for their departments. 


Ask for Bulletin 21P8-PE. 





We are constantly publi. hing new technical 
bulletins on Biddle Instruments. A complete 
list of our latest balletins will be mailed you 
on request, so that you may check it to 
bring your files up to date. 
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Wing Turbine Blower Saves 
Floor Space, too 


_— furnishing forced draft 
with precise control, the Wing 
Turbine Blower contributes to 
the cost-saving features of the 
B & W Integral Furnace Boiler, 
illustrated above, by saving 


valuable floor space, avoiding 
duct work and large space 
requirements. It is also quiet and A copy of Wing Bulletin 


efficient in operation No. SW-SO on Wing Blowers 
and Turbines will be 


sent on request 


| L.J. Wing Mf&%.Co. 


64 Vreeland Mills Road 
Linden, N. J. 


‘anadian Factory: Montreal 


AXIAL FLOW 


BLOWERS 


meets the bottom drum. In washing 
tubes, water and dirt would be 
washed into this pocket. How would 
we get them out? 


Yes, Deposits Are Soluble, says Biggs 


Question: —Should he wash fire 
sides of this water tube boiler? 
Answer: —Yes. 

The substance on these tubes is 
solvent in water and they can be 
washed clean in about three to four 
hours by using a very small stream 
of water, playing the water on the 
top tubes first and letting it trickle 
down over the other tubes. I have 
been following this method of clean- 
ing boilers, air preheaters and econ- 
omizers since the year 1912 and have 
never noticed any damage to be done 
to the boiler setting 

It is not necessary to use a large 
quantity of water, but by playing a 
small stream upon the tubes for 
three or four hours it will loosen 
soot and scale and other matter de- 
posited upon the tubes. It is the 
easiest and most effective way of 
cleaning the outside of boiler tubes, 
economizers and either tubular or 
regenerative type air preheaters. 
Peoria, Ill W. F. Biecs 


Yes, Wash, says Freyberg, with Special 
Provisions on Brickwork and Saffies 


C.B. MAY BE ABLE to wash his fire 
sides free of the scale and dirt with- 
out any particular precautions be- 
forehand. However, he should ana- 
lyze the material before washing, to 
confirm its solubility. Most of these 
deposits have a sufficient percentage 
of solubles, so that the insolubles 
are loosened and can be washed 
away by the volume of the washing 
water. Usually solubility is best in 
130-F water or higher, and the addi- 
tion of alkaline material to the solu- 
tion also increases solubility of the 
deposits 

A number of articles and papers 
have been written in technical pub- 
lications in the past year or so about 
prevention of such formations, and 
also about the control of deposition 
by cleaning with a soda ash wash 
(to get down to bare metal) followed 
by the application of a heavy lime 
slurry to which the material is sup- 
posed to cling less tenaciously. See 
Power Generation, July, 1949 issue, 
page 74 

One plant with which I have been 
associated tried the method without 
very conclusive results. Other pub- 
lic utilities with which I have cor- 
responded on the subject would not 
be without the procedure. There is 
no doubt about the cleaning ability 
of the soda ash solution, however 
That is good 

The boiler C.B. has in his care ap- 
pears to have considerable brick- 
work, which would crack and chip if 
subjected to relatively cold water 
soon after taking the boiler off-line 
The cooler the boiler the better, of 
course, but usually 16 hr or so of no 
fire with setting doors open and 
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WHICH DO YOU NEED? 


What Other 
Drive Gives 


From floating on the line te full 
steaming: Wide speed range and 
smooth power, combined with yeor after. 
yeor dependability, meke a Troy Steam 
Engine the logical! drive for a chein 
erete stoke os in this instalietion at 
Children's Memorial Hospite!, Chicago. 


If your drive needs any or all of these five characteristics, the modern Troy Steam Engine 
is indicated. Send ws your drive requirements and steam conditions, and our engineers 
will be glad te recommend the right type and size Troy engine to meet your needs. 


Send for Bulletin 306 


* Troy Engine & Machine Co. 


Power Equipmen! Division 


2104 RAILROAD AVENUE + TROY, PENNSYLVANIA 


some fan circulation through the fur- 
nace and gas passes should cool them 
sufficiently to permit his men to 
work freely. 

We found it to our advantage to 
spread canvas over the arch and the 
floor, and guide the water by such 
canvas to drains — openings in the 
floor brick which were covered tem- 
porarily by fire-brick during boiler 
operation. You cannot catch it all, 
but we found no serious damage 
from what little ran down the walls 
and missed the canvas. 

The best way to handle the baffle 
tile situation is to remove a course 
or two of it at the lowest point and 
wash freely to clear the mud out. 
From the locations of these baffles 
it appears that C.B. cannot do this, 
but there is a chance he can get at 
the ends and wash thoroughly from 
one end toward the other. He is 
right that if he doesn’t figure out a 
way to get the passage clear for wash 
water to go through, he will have 
mud accumulate and harden into 
something worse than present de- 
posits 
Pleasantville, N. Y 

Ricuarp H. Freyserc 
W4sh Tubes OK —First Cool Boiler, 

Protect Refractories, says Poor 

IN MANY CASES, it is simpler and 
easier to clean external boiler heat- 
ing surfaces with hand lances or rods 
than to use water. However, in the 
case of oil firing (particularly with 
poor oil) there is often a deposit 
which is not easily removed mechan- 
ically, but which is water-soluble (or 
with a water-soluble binder) and 
can readily be removed by water 
washing. Precautions must be taken 
to protect the metal parts of the 
boiler and the refractory of the 
baffles and setting when this is done 

It is usually easiest to wash the 
boiler when it is at room tempera- 
ture. The temperature of the wash 
water should be near that of the 
metal parts to prevent setting up 
differential expansion stresses due 
to temperature differences. The ex- 
ternal deposits are acidic and form 
a corrosive solution in water; for 
this reason pockets of water must 
not be left in contact with metal for 
an extended period 

The washing should be done, there- 
fore, near the end of an outage, so 
that as soon as the cleaning is ended 
a fire can be started to heat up the 
unit and dry it out thoroughly; dry 
deposits will not attack the metal 
Use of alkali wash water is unneces- 
sary and in general is ineffective, 
because, in remote corners where a 
small amount of water penetrates 
carrying a small amount of alkali 
there may well be much more than 
enough acidic deposit to neutralize 
the small amount of wash water. Use 
of alkali water probably does more 
harm by generating too much false 
confidence than it does good; drying 
out is the safest procedure 

To protect the brickwork, the min- 
imum amount of water should be 
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SLUDGE OR SCALE? 


There’s no place for guesswork in boiler rooms. Scale and adherent sludge 
cause tube metal to overheat and fail. They often look alike—yet the 
cause and cure of each may be entirely different. Someone has to know 
this difference or your water treatment may fail. 
Sludge,* a water-formed sedimentary deposit, may include all suspended solids 
in the water. ‘‘Baked-on”’ sludge is hard and adherent, similar to scale. 


Scale* usually forms from solution directly in place on the surface. It is 
crystalline and dense in nature. 


The Drew System of Water Treatment eliminates guesswork! It starts 
with proper diagnosis. Corrective treatment, modification of operating 
cycles, redesign of equipment and other preventive measures are recom- 
mended when required. The Drew System is more than superficial service 

. more than chemical “‘prescriptions”’ . . . it is specialized service, correc- 
tive treatment and preventive measures applied to your individual boiler 
problem. 


*Brief ASTM definition. Send for additional information on the cause and cure of sludge, 
scale or other water problems. 


P OWER waa CHEMICALS | 


Power Chemicals Division DREW 
E. F. DREW & CO., INC. | PRODUCTS 


15 East 26th Street, New York 10, N. Y. 
Wationwide service in Boller Water and Cooling Water Conditioning 
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Here’s how your high pressure 
Boiler Feed Pump is Precision Built 


Pacific 


The ovter case is precision finished 


The unitized internal assembly is 
assembled outside the case. All parts 


are precision finished 


The pump is completely assembled 


then performonce tested 


_~ @ test, pump it dismantied 


heched spected, reassembled 


PACIFIC 
PSuile 


A precision-built, performance-tested, 
(© 


c inspected Pacific Pump is on its way! 


Bulletin 109 Gives Details 


§ inc. 


EE 
PUMPS 


HUNTINGTON PARK. CALIFORNIA 


Export Office Chanin Bidg. 122 FE. 42 Offices in All Principal Cities 


Detail of aspirator suggested by Poor 


allowed to reach the walls and floor. 
It is usually possible to rig tarpaulins 
as curtains and drain troughs in such 
fashion that the bulk of the water 
can be drained off without soaking 
the brickwork 

When the unit is fired up for dry- 
ing out, it is important to fire up 
slowly and allow the brickwork to 
heat up gradually, so that there is 
no possibility of flashing into steam 
any of the water that has penetrated 
into the refractory or the masonry 
joints 

Water and dirt could be removed 
from the pocket between the baffle 
and the lower drum by connecting 
a strong aspirator or ejector onto 
one end of a compressed air hose and 
inserting the other end, extended 
with a pipe if necessary, between 
the tubes and into the pocket to suck 
it empty. It might be found easier 
to cut a drain hole in the baffle at 
the drum and plug it up before the 
boiler is returned to service 

Water washing is a safe and useful 
procedure if the proper precautions 
are followed 


New York, N. Y Hustace H. Poor 


Armstrong's Experience in Washing 
Down Firesides of 3oiler 


We wap Two 15,000 lb per hr two- 
drum package boilers, which were in 
operation for three years at our plant 
before being sold, due to expansion 
of the plant 

Within two hours after taking the 
boiler off line, we would rinse all 
the tubes, including firebox and 
water wall tubes. We used our 
treated water from the feedwater 
pump which produces about 80 psi 
and water at 210 F. The dirt and 
deposits on tubes and setting would 
settle to our combustion chamber 
and then could be removed 

When the boilers were sold, the 
buyer had a State inspector inspect 
the boilers. He reported that the 
boilers were in excellent condition 
as far as the brickwork, settings, 
baffles, and so on were concerned. 

As to the pockets in your boiler 
holding dirt, I feel it would be worth 
while to install access doors or op- 
enings at this spot, whether you use 
water or not. This dead spot should 
eventually need cleaning out 

Our new boilers are only a year 
old and we have already added a 
new clean-out door 
Sheffield Lake, Ohio 

F. G. ARMSTRONG 





these leading 


companies 





with these 


conditions 


no of Three 
bellers (ore stand-by) 


Two 


One, plus steam gen- 
erator incinerator 





rating 16,500 Ib per hr 


19,650 Ib per hr 


70,000 lb per hr and 
80,000 Ib per hr 


31,500 Ib per hr 





Varies from 40- 
50,000 Ib per hr 
total fluctuation 
up to 20,000 ib 
per hr 


120,000 Ib per hr in 
winter —70,000 Ib 


per hr in summer 


68,000 Ib per hr in 
winter, 60,000 Ib per 
hr in summer. Doily 
variation 15,000 ib 
per hr 


From 10,000 to 
30,000 Ib per hr 





fuel Coal 


Coal 


Oil and coal 





use of 
steam 


Power and 
process 


Mostly for process, 
also for pumps, com- 
pre. ors and heating 


Power, process 
and heating 





and these 
problems 


. To recondition or 


add new boiler 
Better process load 
regulation 


Combustion 
efficiency 


To get better effi- 
ciency. To get more 
out of boilers due to 
rising load 


Accurate control of 
pulverized coal and 
oll firing through 
wide load swings 


To lower costs. Dras- 
tic load fluctuctions 





got these 
results 


(1) “The Hays instru- 
ments and controls, 
through greater effi- 
ciency 
solution . 
creasing steam capac- 
ity” and 

(2) “regulating the 
steam that goes into 
process.” 


gave us the 
that of in- 


“Operating effi- 
ciency has been os 
high as 82%—much 
of the credit going to 
the accuracy of 
(Hays) automatically 
controlled combus 
tion.” 


“Our basic reason 
for installing the 
Hays control was to 
obtain better effi- 
ciencies. Our aim 
was more than 
reached 

ciency . 


“We have made test 
runs using the Hays 
avtomatic combus- 
tion control system, 
bringing the load 
rapidly up from 
8,000 Ib per hr to 
80,000 Ib per hr with 
excellent results.” 


“Our management 
and operating crew 
ore well pleased with 
the new (Hays) unit, 
not only because of 
the low maintenance 
costs but also be- 
cause the equipment 
enables us to keep 
close watch over our 
operating costs.” 











} 
} 
i 














compare your control requirements and write for the results story which matches your needs—free on request 


with HAYS COMBUSTION CONTROL 


Boler Panels © 


Hays Penn Flowmeters © 


THE HAYS CORPORATION 


MICHIGAN CITY 7 , INDIANA Avtomatic Combustion Control 


EERI? 


Verifiow Meters ond Veritrol * Ges Anolyzers * Draft Goges * Combustion Test Sets * CO. Recorders * Electronic Oxygen Recorders 
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Steam and Power 


for A. B. Dick Co.'s 
New Plant 


By F. R. MALMGREN 
Staff Assistant, Construction and Maintenance 


A. B. Dick Co. 


Fig. |. General view of new power house for A. B. Dick Co.'s new Fig. 2. View of three spreader-stoker-fired boilers in A. B. Dick 
plant at Niles, | showing al and ash silos. Asbestos wall con power house. Note fluorescent lighting in this room and screw 
struction, roof of precast ete, fiberglas insulatio conveyor above stoker hoppers 


O SUPPLY proce un ‘ Th ew manufacturing plant, 16 on in two _ separate multi-story 
tricity, retrigerat I t mil ol *hicago loop consists buildings in Chicago. 

ditioning and other pow é f ! ry main manufacturing Steam Generation 

the new $8,000,000 n ip yuilding covering 454,000 sq ft and 

manutacturing plant con | I rhe ne li product t facilities a 


October 1949 by / * ‘ 100.000 s« office build- 


The power plant supplies the new 
office and manufacturing plant with 
: : : team generated at 125 psi by three 
Niles Illinoi } ower! i ! er reco, y building, a vater-tube boilers of 25,000 Ib per 
hown her wi ui i ) imp nh I i Orage building hr capacity eacl Each boiler is 
tant mips : moate ina pow pial ——_ consoli- fired by a spreader stoker of the con- 

sant ETC carried tinuous ash discharge type, Fig l 
or by two gas burners set in the 
rear furnace wall, Fig. 5. The units 

perating floor All are designed to burn Illinois and In- 

ns at this leve diana coal during the months from 

October to April, when there may be 

restrictions on the use of gas; and 

to burn the gas the rest of the time 

Conversion to gas burners requires 

ly the covering of the stoker 
ates with firebrick 

Coal Handling 

Coal is delivered to the plant in 
hopper bottom cars, which dump 
nto a track hopper, whence the coal 
travels on a bucket conveyor over a 
magnetic separator and up to the top 
if a 700-ton storage silo, Fig. 1. From 
the live storage space above a slop- 

shelf in the silo, the coal dis- 
charges to a screw conveyor that 
nveys the coal into the boiler room 
where it dumps into the stoker hop- 
pers as shown in Fig. 2. High and 
low levels of coal in the hoppers are 
controlled by a coal level control 
device that automatically starts and 
stops the screw conveyor! 

Ashes are removed from the 

stoker hoppers by a pneumatic ash 


handling system that also picks up 


the fly ash from ) i t collectors 


ind delivers it 
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WUL BINT, 


In 1925 Madison Square Garden installed 
three Terry Multi-Stage Turbines to drive 
air conditioning and refrigeration compress- 
ors. These units deliver 290 hp at 3500 rpm 
with steam conditions of 100 psi exhausting 
to a 26 in. vacuum. 


After 22 years experience Madison Square 
Garden installed three more Terry Multi- 
Stage Turbines, one of which is shown above. 


This unit delivers 330 hp, at 5650 rpm, with 


THE TERRY STEAM 





TURBINES FOR 


Air Conditioning 
MADISON SQUARE GARDEN 





steam at 100 psi exhausting to a 25 in. vacuum, 


The same engineering talent and manufac- 
turing facilities that produced these turbines 
are available to assist you in obtaining efh- 
cient power generation. 


Any of our District Representatives will be 
pleased to give you full information on a tur- 
bine drive for your requirements. No obliga- 
tion. May we send you descriptive bulletin? 


TT 1184 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 








to the 75-ton asl ti 
1, adjacent to the coal silo 


silo unloads ash t rai 
trucks for disposal 

Steam generated at 125 j 
duced as required for process work 


and heating at local stations. Boiler 
operations are under automatic con- 
trol from a panel board Fig 6 
which carries steam flow meters 
CO. feedwater and steam record 
ers, water level indicators, smoke 
alarms and flarne t I 
the gas burne , 
bere nm made t . 
that will warn the operators 
equipment is not operating properly 
Each boiler has both forced and ir 
duced draft fans 

Water is pure hased from an adja- 
cent suburb, which in turn draws it ds 


waree sort c 
from Lake Michigan. No atte mpt is “TT seer WATER (STORE® COOump: 
made to store water except for fire 8) wp sven To pume meouatons, 
protection purposes A 100,000-gal ‘ oe = See 44 
watersphere type tank utilized for Sitam supp niaoen © 

that purpose 

Refrigeration 
* 
Refrigeration is required } ¥ ay MATER COOLips 
tain process operations as well ; 4 C om pmocess eating 


office air conditioning Control MANUFACTURING BLDG 


7 wer cousnaneens ! 
temperature and humidity is quite 
Fig. 4. Flow diagram for A. B. Dick power plant showing steam, condensate and cooling 


important in the manufacture of 
water flows 


stencil sheets and this a year 
round operation. The company had 
one centrifugal refrigerating unit it deemed advisable to bring in power 3-phase, solid neutral, for lighting 
was able to move out from the old from two directions, although the Dry-type transformers are used in 
location and two additional machines common source is the Public Service these substations. Office building 
were purchased and installed. Ons Co. of Northern Illinois. In the event power is derived from a unit sub- 
machine designated as the office of a sleet storm causing a failure station in the manufacturing build- 
machine and the two others are for in one line, the other line may be ing. A separate transformer in the 
process areas. All the machines are utilized within a few minutes. Power fice building is provided for light- 
cross-connected, however, to enable is delivered at 33,000 v, 3-phase, 60 ing where the 4160 volts is reduced 
one or two machines to carry light cycles to the Public Service Co.’s to 120-208 for lighting. Overhead 
load A total of 1000 . fy substation, which has one 5000-kva, bus duct is used wherever possible 

frigeration available 3-phase transformer. Provisions for machine power 
Cooling wi " ‘ ‘ ave been made for doubling the The Austin Co. engineered and 
cooling tower located ji utsid resent capacity built the entire new plant at Niles 
the b i oltage of 4160 is provided to the ncluding the power house, working 
main switch gear room in the boiler closely with A. B. Dick Co. engi- 
house. There are four smaller unit neers to incorporate their ideas into 
ubstations located in the plant, the new structures. Frank Donner 
vhere the voltage is reduced to 480 is chief engineer in the new power! 

}- phase ) N and 120-208 \ plant 


ed 
en 


ty 0 
52 ard allel 


Fig. 5. View at rear of three boilers, showing gas burners, forced Fig. 6. View of boiler control panel carrying automatic combustion 
draft blowers, fy ash tors. Note open design with plenty of ontrol and instruments. At left, electrical control panels for power 
worting space, good ght and attractive color scheme house and plant electrical circuits 








New $8,000,000 
West Central Heating Plant 
Washington, D. C. 


Vi Served By — 
ADDITIONAL ORDER NOW BEING 
ogt FORGED STEEL | “2270040102 


THIS PLANT 


Principal Data, Each Unit 


220.000 pounds steam per hour capacity 
Steam and water drum is fusion welded 
and designed for 400 pass S.W.P. 


Sinuous forged steel tube headers. Water 
cooled furnace walls. 


HENRY VOGT MACHINE CO. BRANCH OFFICES: 


New York « Philadelphia ¢ Cleveland 
Lovisville 10, Kentucky Chicago © St.Louis * Dallas 


SECTIONAL HEADER 


er, 1950—POWER ENGINEERING—Chicago, | 
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SYSTEM HEAD CURVE 
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REGULATOR FULLY 
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BOILER PRESSURE PLUS 








STATIC ELEVATION LESS 
SUCTION PRESSURE 


CaPaciTy 





DESIGN 





CAPACITY 
Fig. 15. Operat 


CENTRIFUGAL BOILER 
FEED PUMPS 


Suction Problems for Special Cases 
W , +} 


al 
ty 


er tee 


f a feedwater regulator 


ly unaffected by the relationship be- 


tween the temperature and the 
pressure at the any one 
f the pumps and conditions might 
se where the regulation 
the suction pressure of any 
ven pump dangerously close to or 
the required minimum 
therefore, it is 
prov ide 
limit control to 
the speed of the pump which is sub- 
t t this lower limit 
being determined on the basis of the 

ndicated 
rring specifically to Fig. 10, it 


that the 


suction of 


speed 


Mowers 


ey nN be low 
In such 


absolutely 


installations 
necessary to 
form of lower 


some 


variation 


illus- 
rf ated consists of a constant-speed 
d condensate pump, followed by a 
Y losed heater, a variable 

feed 


and 


system 
f t 


speed pri- 

anothe 
a constant-speed 
While at full 
the feed 
individual pumps 
equ valent 


pump closed 
finally 
feed pump 
temperature of 
gw the 
al purpo 
rature at the pump suc 

ld true at light 

on, the il 
is by using 
wr the te mpera 


and discharge of 


the 


that 


ffected 


ict s 


requ red press ire 


duced 


mum hydraulic pressure to be im- 
posed upon the intermediate closed 
heaters. Fig. 11 illustrates quali- 
tatively the characteristics of a typi- 
cal closed system such as in Fig. 10 
For purposes of simplification 
tional between the pumps 
have been neglected 

It will be seen that the 
at the discharge of the 
pump considerably exceeds the 
quired system head pressure at 
loads if all the pumps are 
at constant speed and that, even if 
the primary feed pump is by-passed 
altogether, the secondary feed pump 
can develop sufficient pressure from 
shut-off to capacity “A” 

In other the speed varia- 
tion required of the driver of the 
primary pump ranges all the way 
from 0 to 100 per cent. This obvi- 
ously is impractical for a great many 
reasons, especially if the pump is 
driven by a wound rotor 
where reduction of speed below 50 


fric- 
losses 


pressure 
Sex ondary 

re- 
light 
operate d 


words 


motor 


per cent of design speed is seldom 
practiced. As a result 
tion of such a cycle at variable 
generally takes place along the lines 
illustrated in Fig. 12. Whatever ex- 
pressure throttled 
by the feedwater regulator 

The important feature of a proper 
selection of primary feed pump con- 
ditions and of suitable variable- 
speed control is that means must be 
made available to prevent the dis- 
charge pressure of the primary feed 
pump (P, in Fig. 10) from falling 
below a certain minimum deter- 
mined by the relationship between 
P, (P, less losses through the closed 


the opera- 


spec d 


cess remains is 


heater) and the vapor pressure cor- 
responding to the temperature T, 
If certain operating conditions arise 
that might lead to a dangerous re- 
the difference between 
vapor pressure at T 
instituted 
this difference and ar- 
limit to the 


the 


duction of 
P, and the 
control 
actuated by 
ranged to seta 


some must be 


speed reduction 


excess pressure regu 


12 indicates the intro 
a speed-reductior | 
the discharg 
primary feed ; 
nitted to fall bel 
nimun 

For the 


dbeen 


whe re by 


the f 


is constant : 
that the 

alue of P 
Actually, the 
with steam bled 
stage of the m: 
pressure and 
are red 
Thus 


’ 
the 


steam 


f service to he 


tablished, the next ir s the 


ordet 





REVOLUTIONARY 


advance in boiler feed water treatment! 


WORTHINGTON HOT-Z SYSTEM 


bines all the best , 
combine e bes /¢ 


features of 


HOT PROCESS AND 
ZEOLITE 





Choosing between Hor Process and Zeolite 
is no longer a boiler feed water problem 
The Worthington Hot-Z System gives you 
the advantages of each system including 


woter zeolite washing process. 
deaeration 


SEE WHAT HOT-Z DOES FOR YOU: 8. Makes filters unnecessary except in special cases. 


1. Reduces hardness to 0.2 ppm without addition of 9. Does away with vent condenser scale. 


excess soda alkalinity. 10. Reduces phosphate precipitates in boiler to un- 


Operates on cheapest chemicals — lime and salt. objectionable amount. 


Saves enough in chemical costs to pay for average 11. Reduces silica. 
installation in 3 years. INVESTIGATE! If you are now considering split 
treatment, hold up your decision until you examine 


Offers easy control when operating on variable ; 7 : 
’ . ° the Worthington Hot-Z System. Tell us your con- 


waters. : 
ditions of service and get our recommendation in 
Removes oxygen to 0.005 cc per litre. terms of dollars and benefits. You'll find in our 


Hor-Z System, as in so much other equipment, 
» Makes cumbersome two-tank lime-soda-phosphate y if 


there's more worth in Worthington. Worthington Pump 
systems obsolete. ; 


and Machinery Corporation, Water Treating Division, 
Includes ideal facilities for the necessary hot clear Dunellen, N. J. 
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Reg. U.S. Pat. Of 


TITS) You the 


POWER 


to cleau tubes 


FASTER 


147 Sussex Avenue 


You won't believe any tube 
cleaner can pack such tremen- 
dous power, until you try the 
new ROTOJET. It removes scale 
so much faster thot it usually 
pays for itself in one cleaning 
Models available for practically 
any size straight and curved 
tubes. Send for ROTOJET Bul- 
letin 


$.530 ROTOJET Aw-driven 


Motor with swing frame heod 
for 3'4-3.13/16°1D straight 
tubes 


Newark |, N. J. 


discharge pressure against which 
our boiler feed pumps will operate. 
Only too frequently a specification 
gives the boiler pressure rather than 
the desired discharge pressure, leav- 
ing the manufacturer's engineers to 
guess at the losses in the piping, 
static elevation differences, pressure 
drop through the feedwater regu- 
lator and desired or expected mar- 
gin of safety. It is true that past 
statistical experience has shown that 
the boiler feed pump discharge pres- 
sure will vary from 115 to 120 per 
cent of the boiler pressure. But these 
figures represent only an average 
and power plant operators know 
quite well that there is no such thing 
as an average power plant 

To determine the discharge pres- 
sure for which the boiler feed 
pumps are to be designed, it is nec- 
essary to obtain the sum of the 
maximum boiler pressure and of all 
the frictional and control losses 
which occur between the boiler feed 
pump discharge nozzle and the 
boiler inlet. The calculations of the 
frictional losses must, of course, be 
based upon the maximum capacity 
previously determined. Figure 13 
illustrates the various factors which 
must be considered in establishing 
the discharge of a boiler feed pump 

The following represents a typical 
calculation of the required discharge 
pressure for a boiler feed pump de- 
signed for 500,000 Ibs per hour and 
required to feed a 850-psi boiler 
(Numbers in parentheses refer to 
Fig. 13) 


Maximum drum pressure (9) based 
on all safety valves blowing 
Economizer preasure drop (8) at 
maximum capacity 
Static head converted into psi at 
average pumping temperature 
Feedwater regulator pressure drop 
7) at maximum capacity 
Pressure drop through flowmeter 
maximum capacity 3 psi 
losses through piping and 
5) at maximum capacity 2 pai 
loss through stage heater 
maximum capacity 
Excess pressure regulator pressure 
drop 3) at maximum capacity 


930 psig 
58 psi 
24 psi 


40 psi 


38 psi 


25 psi 
1160 psig 
40 psi 


Total 
Safety factor 
Design Discharge Pressure. 1200 psig 


System Head Curves 


At constant speed, the capacity of 
a centrifugal pump varies with the 
head which it generates, the pump 
capacity increasing as the head de- 
creases while the actual shape of the 
head capacity curve is a function of 
the type of the pump, in other words 
of the pump specific speed. At the 
same time, when a pump has to 
overcome frictional losses in addi- 
tion to a pressure or a static head, 
as is the with boiler feed 
pumps, the head against which the 
pump has to work varies with the 
capacity delivered. The curve rep- 
resenting the relation between the 
capacity and the head against which 
a centrifugal pump must work is 
called the system head curve and 
represents the locus of all the points 
obtained in the same manner as the 


Case 





\ o wonder “MULTICLONE” is the leading name 
in the centrifugal recovery of dust and fly ash from 
all types of gases, hot or cold. 

No other mechanical recovery equipment has so 
many years of dust and fly ash recovery experience 
behind it... or has such uniformly high collecting 
efficiency ...or provides so many other money-sav- 
ing, space-saving advantages as MutLticLone. The 
four advantages outlined below are by no means the 
complete MULTICLONE story, but are typical of the 
vital savings found exclusively in MULTICLONE 


equipment... 


In dust and 
fly ash recovery 


MULTICLONE 


COLLECTORS 


and only Multiclones 
give vital advantages 
like these... 








long and 














FREE INFORMATIVE BOOKLET 

This 32 page booklet outlines the basic principles of 
centrifugal dust recovery and shows the mony ways 
MULTICLONE odvantoges assure higher recovery at 
lower overall! costs. A free copy of this booklet will 
glodly be sent on request. Write today! 


Before you decide on any recovery equipment be sure to get complete infor- 
mation on MULTICLONE odvantages. A letter, wire or phone call to our neorest 
office places this information in your hands without obligation. Get oll the 
fects and you will get MULTICLONE Collectors! 


1950 


Uniformly High Recovery: 

MULTICLONE’s multiple small 
diameter tubes— made possible 
by its exclusive vane design— 
whirl the dirty gases with greater 
centrifugal force, thus throwing 
out not only the large, medium 
and small particles, but also a 
high percentage of the extremely 
small particles of 10 microns and 
less. This, coupled with the fact 
that there are no pads or filters 
to become choked with recovered 
material, results in a more com- 
plete recovery of all suspended 
materials from the gas stream. 


Maximum Adaptability: 


In addition to its unusual com- 
pactness, the MULTICLONE is also 
unusually adaptable to various 
installation requirements. Where 
head room is low it can be in- 
stalled with side-inlet side-outlet 
connections. Where side clear- 
ances are restricted, it can be in- 
stalled with side-inlet top-outlet 
connections. In addition, without 
changing capacities, the shape 
of the unit can be varied —long 
and narrow, short and wide, or 
square—to fit restricted spaces 
... and its single-inlet single- 
outlet duct requirements permit 
greater flexibility and simpler 
installation. These savings slice 
installation costs, space require- 
ments and insulating expense. 


Space-Saving Compactness: 

Plant space costs money —so be 
sure to check space requirement@ 
carefully. As shown in the ace 
companying chart, the Mutt 
CLONE requires less floor spacé 
and less cubic space than any) 
other unit of comparable capace: 
ity and performance. Translate” 
these savings into today’s high 
costs for plant space and you 
readily see the great importance 
of this one MULTICLONE advane 
tage alone! Relative 
Soeace Requirements 


Minimum Maintenance: 
The MULTICLONE 
has no high speed 
moving parts to re- 
pair or replace... 
no pads or filters to 
clean or renew... 
nothing to choke the 
gas flow or increase 
draft losses as suspended mate- 
rials are recovered. MULTICLONE 
draft losses remain uniformly 
low at all times, Further, the re- 
covered material from an entire 
bank of tubes is collected in a 
single hopper—far easier to 
service and maintain than the 
multiple hoppers of conventional 
cyclone units. 
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CORPORATION 


or 
COLLECTION OF SUDTENDED MATERIALS FROM CASES @ LIQUIDS 





Main Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 « 1 LoSALLE ST. BLDG., 1 N. Lo SALLE ST, 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


POWER ENGINEERING—Chicago, Ill 








How You Save 
with the NEW Niagara Method 


of Air Conditioning 


Using “Hygrol” Hygienic Absorbent Liquid 


Because it absorbs moisture from 
the air directly, the new Niagara 
Controlled Humidity Method uses 
less, or no, mechanical refrigera- 
tion for dehumidifying. You save 
first costs and installing of heavy 
machinery. You save space, main- 
tenance ¢ xpense, power You get 
easier, more convenient operation, 

Using “Hyyvrol” hygienic ab- 
sorbent liepuncd, this method gives 
complete control of temperature 
and relative humidity. [ specially, 
it is a better way to obtain dry au 
for drying processes, packaging 


hy gros opie mate rials, preventing 
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MAGaera COMTROWES ¥ METHOO — ROW O14uGeam 


moisture damage to metals, and 
obtaining better quality for 
chemical process products and 
food procdue ts or in obtaining 
better results in comfort ail 
conditioning for oflice or labo- 
ratory at lower refrigeration 
costs 

The diagram shows how fil- 
tered air is dehumidified by 
passing thru a spray of “Hvgrol” 

a liquid absorbent which re 
moves air-borne moisture. This 
liquid is hygienic and non-cor 
rosive t contains no salts or 
solids to precipitate and cause 
maintenance troubles. It is con- 
tinuously re-concentrated at the 
same rate at which it absorbs 
mormsture, providing always the 
full capa ity of the air condi 
tioner, automatically 

Units provide a range of ca- 
pacities from LOOO te 20,000 
ia. 


stallations are in use success 


Multiple unit in- 


fully. Reeords of results are 
ivailable. For further informa 
tion, write Niagara Blower Co 
Dept. E, 405 Lexington Ave., 
New York 17, N. ¥ 


. 


maximum discharge pressure was 
previously established, except for 
varying capacities 

Such a system head curve is rep- 
resented in Fig. 14 which, in addi- 
tion, shows the total head generat- 
ed by a boiler feed pump operating 
at constant speed. With no external 
means used to control the boiler 
feed pump capacity, the boiler feed 
pump will operate at the intersec- 
tion of the pump head-capacity 
curve and of the system head curve 
Since this operating point would 
correspond to the maximum boile1 
requirements and since the power 
plant load varies between zero and 
this maximum requirement, a form 
of control such as the feedwater 
regulator is used to make the pump 
operating capacity correspond to the 
specific boiler demand at all times 
The function of the feedwater regu- 
lator is to alter the shape of the sys- 
tem head curve through the intro- 
duction of artificial friction so as to 
vary the operating point as required 

Figure 15 represents the operation 
of a centrifugal boiler feed pump 
at constant speed and illustrates the 
effect of the feedwater regulator 
throttling valve at several different 
positions corresponding to various 
flow requirements of the boiler. It 
has been assumed in this case that 
the boiler pressure is constant at all 
loads. Thus, depending on the boiler 
load and consequently on the posi- 
tion of the feedwater regulator 
throttle valve, the pump discharge 
capacity will correspond to the in- 
tersection of the head-capacity 
curve with curves (A) to (D) or 
with any intermediate curve 

Total Head 

By definition, the net pressure 
which must be generated by a cen- 
trifugal pump is the difference be- 
tween the required discharge pres- 
sure and the available suction pres- 
sure—both these pressures being 
referred to a common datumline 
such as the atmospheric pressure 


Thus 


Net pressure (in psi) 
Discharge pressure (psig) 
Total suction pressure (psig) 
At the same time, it must be con- 
sidered that a centrifugal pump with 
a given impeller diameter and oper- 
ating at a given rotational speed 
generates a total head expressed in 
feet of the liquid pumped entirely 
independent of the specific gravity 
of the liquid. Therefore, prior to the 
selection of the impeller diameter 
the pump designer must convert the 
required net pressure into a total 
head expressed in feet of water, us- 
ing the following formula 
Total Head in Feet 
Net pressure in Dsi 
Specific G avity 
It is not necessary, in writing 
boiler feed pump specifications, to 
state the required total head as long 


as the discharge pressure and the 


prevailing suction conditions are 


ven. As a matter of fact, it is 








Low Cost 


Handling 
of Fuel and Ashes 
with 


LINK-BELT 
Skip Hoists 


In the manufacture of 31 million cubic feet 
of water gas daily, the Elizabethtown Congoli- 
dated Gas Company handles carloads of ¢oal 
and coke to provide red hot fuel and an ample 
supply of steam to the gas generators. To un- 
load and store this fuel, and to disposé of 
boiler-plant ashes, three Link-Belt automatic 
skip hoists and one Link-Belt semi-automatic 
skip hoist have been found highly satisfactOry. 
Skip hoists are well adapted in general to high 

Skip hoist on left is balanced bucket type, 147 ft. lift, with two lifts, and for handling large or coarsely broken, 
80 cu. ft. buckets. Link-Belt vibrating screens over two bins separate abrasive or corrosive material. Link-Belt a¥to- 


ich i in, f d, th : ‘ : 
fines, or coke breeze, which is chuted to breeze bin, foreground, then matic skip hotete exe shastedt by e push button, 
loaded into cars and taken to boiler house. Single bucket, counter- A 
and bucket continues to load, elevate, and 
weighted type, on right has 155 ft. travel, 120 cu. ft. bucket. Fuel disch “oh kh é 
handling skip hoist at boiler house is single bucket, automatic type, ischarge until the track hopper is empty orthe 


with 128 ft. travel and 65 cu. ft. bucket. stop button is pushed. Automatic action, low 





power consumption, low upkeep and long life 


combine to make Link-Belt skip hoists a pre- 


a 


ferred means of handling coal, coke and ashes 
Left: Link-Belt semi-automatic skip hoist, 


at such installations. Link-Belt engineers can 
45 ft. travel with 30 cu. ft. bucket for 


placing boiler house ashes in bin for give valuable aid in selecting the best type and 


seilt-y tate Gena, size of materials handling equipment to meet 


your specific needs. 


LINK-BELT COMPANY 


Chicago 9, indianapolis 6,.Philodelphia 40, Atianta, Houston 1, Minneapolis 5, 
Son Francisco 24, Los Angeles 33, Seattie 4, Toronto 8, Johannesburg 


Offices in Principal Cities 11.000 





Right: 80 cu. ft. skip bucket at top of 


COAL AND ASHES 
HANDLING MACHINERY 


lift, immediately after discharge. 














A Big Draft Job Handled Capably by Green Fans 


Twenty-four large Green Fans take care of « heavy draft load at 
the Venice (Ulimois! Plant of the Union Electric Co. of Missouri. 
Kuch of six boilers has two sets of Green fF ans, Cac h set consisting 
of one induced draft fan and one forced draft fan coupled to one 
motor as a unit. With the heavy demands on this station, all 
boilers are usually in service continuously, thus throwing an 
unrelenting burden on the fans 

Engineers whose responsibility it is to recommend or accept 
draft fans for large power plants certainly want efficiency and low 
operating costs. But they don't overlook the maintenance and 
replacement angles. They want the sound designs of competent 
experienced fan engineers. They also want the care in construc- 
tion that is found in shops of a company that has built up an 
international reputation as the “authority” on draft fans. They 
know that such a company will not tolerate sloppy shop work. 


Green is this authority on mechanical draft fans. 


Have You a Copy 
of Our Fan Bulle- 
tin No. 1687 If not, 
we shall be glad to 


send you one. 


eG REEN 
C_ 

Fuel erenhone 
COMPANY Z 
BEACON 3, NEW YORK 

ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 








safer to specify the latter two only, 
rather than suction pressures and 
total heads. The reason for this sug- 
gestion is that the specification 
writer generally works in terms of 
psi and will give more accurate con- 
ditions with less effort involved. 


Total Head at Varying Temperatures 


In the majority of cases, the pres- 
sure in the direct-contact heater at 
the boiler feed pump suction is ei- 
ther pegged at a constant value or 
varies with the load in a preccter- 
mined manner. There are certain 
installations, however, where the 
pressure at the suction, and there- 
fore the temperature, may vary in- 
dependently of the load. It is im- 
portant, in such cases, to establish 
the proper method for determining 
the total head of the boiler feed 
pump. 

Let it be assumed, for the sake of 
illustration, that a given installa- 
tion requires a discharge pressure 
of 500 psi, that the net positive suc- 
tion head is 20 ft and that the pres- 
sure in the direct contact heater va- 
ries from 5.3 psig to 29.3 psig. The 
temperatures corresponding to these 
two pressures are 228F and 273F, 
respectively. The problem is to de- 
termine which of the two extreme 
conditions should be used to estab- 
lish the required head—in other 
words, which of the two give the 
highest total head 


At 228 F specific gravity 0.953 


At 228 F total suction pressure 
» 

53 4 = 2 Pa — 13.5 psig 
At 228 F net pressure 
500 13.5 486.5 psi 

At 228 F total head 

486.5 » 231 1198 0 

0.953 scale 
At 273 F specific gravity 0.933 


At 273 F total suction pressure 
20 0.933 ™ 
xy 37.4 psig 
2.31 


At 273 F net pressure 
00 7.4 4626 ps 
At 273 F total head 

4626 « 2.31 scans 

0.933 

In this particular case, it will be 
seen that the maximum total head 
requirement corresponds to the min- 
imum temperature condition and 
the pump must be designed for 1175 
ft. This is because the increase in 
head caused by a lower specific 
gravity at 273F is more than com- 
pensated by the decrease in net 
pressure due to the higher vapor 
pressure at the suction. This will 
not always be true, as with increas- 
ing net pressures, the increase in 
suction pressures becomes a con- 
stantly smaller percentage of the 
pressures involved. It follows that 
the best procedure on the part of 
the writer of a boiler feed pump 
specificaton still remains to state 
the required discharge pressure and 
the possible variations in suction 
conditions and temperatures 





CHLORINATION BY WALLACE & TIERNAN 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 


7 Before chlorination — mussels cover wall to 
* depth of 3”. 


oon 


P: After chlorination — note bare wall. 
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Tons of mussels removed annually from in- 
take tunnel of generating station. 


It all began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 
lars in labor and equipment outage. 


To combat these conditions a long and thorough study was 
made of marine fouling. As a result it was decided to use inter- 
mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 
anemone. The tougher mussels however, still remained as 


numerous as ever. 


In an all out effort to get rid of these trouble makers, continu- 
ous chlorination at heavier residuals was started. This treat- 
ment turned the trick and the mussels were reduced to such a 
low level that yearly cleaning has not been required. 


These results saved the New England company thousands of 
dollars annually by eliminating intake tunnel cleaning, reduc- 
ing condenser outages, and producing a higher vacuum with a 
resultant saving in fuel. 

Perhaps your problem is one of slime or fouling due to some 
other marine organism. In any event, if biological fouling is 
costing you money through lowered cooling water efficiency 
it’s a safe bet that chlorination can help, 


See your nearest Wallace & Tiernan Representative now for all 


the details. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


e 9, New Jersey * Represented Tat, 


WER ENGINEERIN 





























Careful Special Grinding of the seats ensures that 
every Dart has a joint with true bearing surfaces 
The reason you always get a snug fit anda drop- 


tight joint with Darts 


Bronze to Bronze. To ensure permanency longer service, both 


seats are made of non-corroding bronze 

Body and Nut are made of high-test, air-refined malleable iron. 
practically indestructible. Another one of the reasons why you 
get longer, better service from Darts 

Always specify Dart when you want a 


union you can depend on 


E. M. DART MFG. CO. 


Providence 5. Rhode Isiand 


TECHNOLOGICAL AND 
ECONOMIC CHANGES 


(Continued from page 75) 


tive systems. To the average man- 
agement of a small company, as well 
as to some large ones, the power 
plant is a necessary evil. The own- 
ers would rather spend money on 
production machinery where dollars 
and cents spent reflect more visibly 
the cost of their product. For this 
reason they generally chose the in- 
centive plan 

I must confess that I was very 
unhappy at first when management 
insisted that I save the investment 
cost and use the incentive plan. For 
like any young engineer I dreamed 
of what a good job I could do with 
improved equipment. But when I 
saw the results I obtained with the 
incentive system I realized that per- 
fection does not depend entirely on 
equipment. I expected a lower effi- 
ciency due to the lower heat value 
of cheap coal but to my amazement 
some of the firemen were so inter- 
ested in making extra money that 
they watched the fires and the effi- 
ciency so much more attentively 
that not only did the management 
benefit from the difference in fuel 
cost but also from the lower fuel 
consumption* resulting from higher 
effic rency 

Scheduling—1932 Depression 
Engineering 

After 1930 when the business 
depression was gnawing at the 
country’s economy the average 
manufacturer was struggling with 
the question of whether to get out 
of business or to hold out and oper- 
ate at below “break even” point. 
Almost all manufacturers were con- 
fronted with the problem of how to 
operate their plants at less than 
capacity and yet run them efficiently 
and at low cost. Manufacturers were 
in no mood to spend money for in- 
creased efficiency even if they were 
not head over heels in debt. Cash 
was the most expensive item then 

Under such conditions I had to 
use every device at my disposal to 
effect savings without investment 
on new equipment. Even this was 
not enough, for the average concern 
would not even spend money on 
maintenance and repair unless there 
was a serious breakdown 

The limitation of my services to 
no investment, no repair and main- 
tenance, was not all. I had to in- 
clude in most cases no increase in 
efficiency. There is a limit to what 
one can do with equipment that 
operates at low efficiency at low 
load and that cannot be replaced 
with equipment of smaller size or 
different design. But when one does 
not give up he always finds some- 
thing—and in my case what I found 
was sx heduling the de pression cure 





WHERE TO USE LUMNITE 





Lining steel stacks with LUMNITE* 
STOPS CORROSION 
IMPROVES DRAFTS 


— 


Looking up through working platform in stock being lined with 
Lumnite refractory concrete. 2'2" lining is being “shot” by concrete gun 
over reinforcing mesh attached to angle plates welded to steel shell. 


CORROSION, the No. 1 enemy of steel 
stacks, won’t harm this one. It’s 
getting a protective lining of refrac- 
tory concrete made with Lumnite 
calcium-aluminate cement. The 
Lumnite concrete will resist 
attacks 
sulphurous gases. In the breechings, 


cor- 
rosive of condensate and 
it will withstand the abrasive action 
of high-velocity gases and fly ash. 
Drafts 
Lumnite 


will be boosted, too. 


cement, mixed with in- 
sulating aggregates, keeps gas tem- 
peratures high, cuts condensation 
inside the stack. And because the 
lining is smooth and jointless, there 


will be less loss of draft. 

Easily Installed — Maintenance Reduced 
Lumnite linings may be troweled 
into place or “‘shot’’ on by concrete 


gun as shown above. Because Lum- 
nite linings are jointless, there are 
no small units to work loose. Thus 
less maintenance is required. When 
repairs are necessary, they can be 
made quickly and cheaply, for Lum- 
nite reaches full service strength 
in 24 hours or less. 

Depending on requirements, 
Lumnite provides high structural 
strength, high heat resistance and 
low thermal conductivity. Write for 
descriptive booklet on Lumnite 
for stacks, and other refractory, in- 
sulating, corrosion and heat-resist- 
ant concrete installations in power 
plants. 


ered trade mark of the 


*“LUMNITE 
7 4 t manufactured by 


nt Company 





Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 
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100 PARK AVENUE e 
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NEW YORK 17, N. Y. 
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BELMONT 


va ve 


cut 
equipment 
AA / 4 down-time™ 


=z "with... 


BETTER SEALING... LONGER LIFE 


Idle equipment affects production schedules . . . influences 
product quolity and many times cuts deeply into profits. 


To keep equipment producing, use Belmont, the Packings that 
have individual characteristics and are scientifically designed 
and constructed by packing specialists to seo! better and last 
longer 


Easy to get... . Belmont Packings are stocked by local dis- 
tributors in every large industrial center. Or, if you have a 
problem that requires special engineering attention, write 
direct. 


Catalog #40 is available, write for it. 


THERE'S A BELMONT PACKING FOR EVERY SERVICE 


THE BELMONT PACKING 
AND RUBBER CO. 


Butler and Sepviva Streets RINGS © SPIRALS © COILS © REELS 
Philadelphia 37, Pa SPOOLS © SHEETS * GASKETS 


FOR STEAM * WATER * OIL * GAS © AIR © ACIDS * ALKALIES * AMMONIA 


that pulled my consulting services 
out of the slump. Scheduling of 
production was devised to split up 
the work in such a manner that it 
reduced either the fuel cost or 
power cost, whichever offered the 
greatest reduction 

As an example, in the case of the 
Foundry described in detail in 
Power Plant Engineering in May, 
1935, I found that the electric energy 
consumption dropped practically in 
proportion to the drop in production 
while the demand charge dropped 
only 8 per cent when the monthly 
tonnage dropped from 780 to 200 
tons of steel per month or about 75 
per cent. The reason the electric 
demand cost did not drop was be- 
cause my client was adhering to the 
same schedule of operation as that 
in boom days of 1929. By spreading 
his operations in a mannner that 
did not increase his labor cost it 
was possible to reduce this demand 
as seen in chart (Fig. 5) and a sav- 
ing of $4920.00 per year was affected 

In another case where consider- 
able steam for process was used 
benefits were obtained by shorten- 
ing the time of operation. In this 
way the boiler load was increased, 
thus increasing the efficiency of 
combustion, and at the same time 
the steam losses, such as radiation 
leaks, flash, et« were reduced be- 
cause the plant operated shorter 
hours 


John L. Lewis Boiler 


At the beginning of and during 
World War II government regula- 
tions limited the use of fuel oil and 
forced consumers who could adapt 
their plants to burning coal to con- 
vert from oil fuel to coal. Thus the 
transition from a coal to an oil era 
which had been under way for a 
number of years, as pointed out 
later, was reversed and it gave 
John L. Lewis the chance of a life 
time to obtain increased wages for 
his miners through strikes. This 
continued for several years even 
after the war when fuel oil was still 
scarce and when the industry was 
more concerned with converting to 
peace time production than to burn- 
ng oil 

Beginning about 1948, however, 
there was an exodus from coal. The 
coal consumer objected to paying 
higher prices for coal and objected 
above all to the closing down of the 
factories during the prolonged 
strikes. With the price of coal ris- 
ing, coal considered the less depend- 
able fuel and a general bitterness 
against prolonged strikes, the indus- 
try turned to fuel oil and to the 
limited amount of available gas fuel 
on a scale never experienced in the 
Chicago area. Oil and gas burner 
suppliers and also oil and gas fuel 
suppliers reduced their sales organi- 
zations, regarding John L. Lewis as 
the best oil and gas salesman the 
country ever had. Many coal burner 


manufacturers jun ped iboard the 





K" Monel shaft from a multi-stage Ingersoll- 
Rand boiler feed pump. 


“K” MONEL FOR PUMP SHAFTS... 


Corrosion-resistant? ya! 
Heat-treatable after machining? ya! 
Strength and hardness close to alloy steel? ye 


“K” Monel... an alloy that may be heat-treated to 
attain maximum properties ... has several impor- 
tant qualities that recommend it particularly for 


pump shafts. 


In many pump designs, the shaft must be long and 
thin, yet capable of withstanding extreme loading 
as well as highly corrosive conditions. This com- 
bination of design factors demands a shaft metal 
that possesses high strength and hardness, unusually 
high resistance to corrosion, and high resistance to 


corrosion-fatigue. 


“K”"® Monel meets these requirements success- 
fully, and in addition offers the advantage that it 
may be heat treated for high strength and hardness 


after machining without undue distortion. 


Typical installations of “K” Monel-shafted pumps 
are those of the American Gas and Electric Com- 
pany System. At three central stations, located in 
West Virginia and Indiana, a number of Ingersoll- 
Rand multi-stage pumps are used for boiler feed- 


water injection. 


These pumps operate against a boiler pressure of 
2000 psi and higher, and handle water at an average 
temperature of 304 F. Each pump delivers 1100 
gallons per minute at a total dynamic head of 6000 


feet. 


“K" Monel-shafted Ingersoll-Rand boiler feed 
pump of the type used by the American Gas 
and Electric Company System. Manufactured by 
Ingersoll-Rand Company, Phillipsburg, N. J 


These severe conditions demand a shaft metal 
that is strong, wear-resistant, and corrosion-resist- 
ant. Heat-treated “K” Monel has proved entirely 


satisfactory in this service. 


If you are concerned with pump purchase or 
maintenance, you will be interested in “How to get 
longer life from your pumps.” Write to R. F. John- 


son of INco for your free copy. 


THE INTERNATIONAL NICKEL COMPANY, INC, 
67 Wall Street, New York 5, N. Y. 


NICKEL Ati, “ALLOYS 


Monel® + “K’® Monel + “R’" Monel « “KR Monel «+ Nickel 
“D'' Nickel « “L"" Nickel « Inconel™® « Duranickel® 


Permanickel™ + Inconel “X"® 





oil burner equipment band wagon 


As previously mentioned, my first 
experience in the United States was 
to interpret engineering service in 


dollars and cents investment return 

Now, however, I entered a period 

e where this rule did not hold true 
Boiler Blow-off Valves... Many of my larger clients who had 
considerable investment in efficient 

coal burning boiler installations and 

could burn coal at the same and 

Ti ed U For even slightly lower cost than fuel 
eam p oil decided to convert their installa- 


tions to use a combination of fuel 


ee 93 ; oil and dump gas fuel. In other 
/ ~ words these boilers discontinued 
burning coal ahead of the normal 


engineering and economic trend and 
therefore were referred to as the 


e John Lewis type boilers. Most boil- 
rvice ers, however, were redesigned to 
burn 3 fuels, ie. coal, oil 


and gas 
Oil Leaves Coal Behind 


The influence of the coal strikes 
upon the general trend in the use 
of fuel was not basic. The trend from 
coal to oil was already in progress 
and John Lewis with his coal strikes 
only accelerated the transition pro- 
cess. As I pointed out earlier in this 
article, when I came to Chicago in 
1924 coal was the predominant fuel 
but in the 25 years since that time 
many changes have taken place to 
change the importance of coal. The 
establishment of immense oil re- 


The unique service qualities of EVERLASTING Blow-off Valves have long 


been demonstrated in boiler-rooms throughout the country. Now their su- | fineries near Chicago, the intensive 


— design features have been teamed up in these new EVERLASTING | development of fuel oil resources in 


duplex Blow-off [ nits. | the United States, the discovery of 
| oil fields in Illinois and other parts 

of the countr the ase l 

HERE'S WHAT YOU GET WITH THESE NEW DUPLEX UNITS | Saab er on Gane taneee Eto 
Sealing Valve (shown on left of unit) Blowing Valve (shown on right of unit) tributed directly to the transition 
from coal to oil. Other secondary 

factors, such as changes in methods 
select from of transportation—the increased use 


@ Lever- or wheel-operated types @ Straight-way or angle types to 
as you desire 

@ Unrestricted flow straight- of trucks and pipe lines, improve- 

ments in methods of handling heavy 

fuel oils at the plant and the changes 

Exceptional resistance to erosion, | '™ design of oil burners also were 


of importance 
abrasion and rust ) portance 


@ Strength to withstand repeated 

through shock of blow-off force 

Rotating sliding disc—self-grind- 

ing, self lapping 

Drop-tight seal—improving with :, , To an engineer such as the writer 
@ No pockets to permit lodgment | \ 4. partook of the development of 


of solids the 


use 


Non-wedge action no sticking, improved oil burner and who 


no jamming @ Positive action, self cleaning — pee on mo Rage gear gt grey 
Not only do these EVERLASTING Duplex Blow-off Units provide an | the burner was the most important 
absolutely drop-tight seal they are so constructed that long and repeated sings case in the progress of oil 
operation will not affect this tightness. Other Duplex Units for varied re- a — 
quirements are shown in our Bulletun song -five years ago the oil 
yurner used steam as a source of 
Fither valve of any EVI RLASTING Duplex Unit can be supplied se yarately. power to break up and atomize the 
But for boiler blow-off applic itions, anv one of the complete EVERLAST- oil to a state fine ‘ nough so it could 
ING Duplex Units assures absolute safety at low maintenance cost. — satisfactorily Even though 
his so-called steam atomizing 
Ask your distributor or write directly to us for complete information. burner was then the best performer 
t was very inefficient and costly to 
operate. Its design was poor and it 


gv 528A was constructed of soft metals. The 

e hard wearing metals, stainless steel 

and Monel, were not generally 

ver as t known or used in industry. Besides 


EVERLASTING VALVE CO., 49 FISK STREET, JERSEY CITY 5, N. J. 


the steam itself was costly because 
Trede Mert = £) ERLASTIN aac U S$. Pat oF 


the boilers supplying the steam to 


Sor everlasting protection sede ama gee went: dpe Bs 


efficiencies is interesting now to 





Solve your fly ash problem with an 
AMERICAN BLOWER FLY ASH PRECIPITATOR 
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American HS Forced Draft Fans 


Type ST Fly Ash Precipitator 


There are many advantages in using American Blower Type ST 
Precipitators for fly ash problems, Unique in design, simple in 
operation and low in maintenance cost, these units contribute 
materially to over-all power plant efficiency. Gyrol Fluid Drives 


in Pee eo ia 5c : for Boiler Feed Pumps 
They automatically maintain high efficiency over the entire 


boiler load. Even at reduced loads, when fly ash is more difficult = 
to remove, the Type ST Precipitator is relatively more efficient. 


In addition, all element cells are die-formed, interchangeable 
and housed in a single, compact casing. Type ST units are flex 
ibly designed to fit the job. They may be shipped for field 
assembly, or semi-assembled. They're available in a wide range 
of sizes to meet a variety of needs. 


If you have a fly ash problem, why not call in an American 


Blower Field Engineer and work your needs out together? He has 

a wealth of experience behind him and excellent firsthand data Sirocco Induced Draft Fans 
at his disposal on Fly Ash Precipitators as well as on American 

Blower Heavy Duty Coils, Mechanical Draft Fans and Gyrol 

Fluid Drives for fan control and boiler feed pumps. Simply con- 

tact the nearest American Blower Branch Office—conveniently 

located in all principal cities. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviator & Standard Sanitary conrozarion : 
Gyrol Fluid Drives for 
Mechanical Draft Fans 


your Best BUY AMERICAN BLOWER Power ptant equipment 


WAAAAAALA'WK Serving home amd mduaty ~~~ 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS - DETROIT LUBRICATOR - KEWANEE BOILERS « ROSS HEATER - TONAWANDA IRON 


POWER ENGINEERING—Chicago, |! 




















early coal mining machine 

N4) symbolizes the past, so the 
mechanized coal cutter de igned to 
peed and simplify today's mining 
perations demonstrates the technical 


uployed to bring 


for your needs 


SOUTHERN’S Coal En ineerin 


the modern approach to scientific application 


Right coal selection and application to specific types of burning 
equipment—that's the specialized mission of Southern’s coal engi- 
neers! Yes...our engineering service has kept apace of modern min- 
ing techniques. This service is of vital importance to buyers of in- 
dustrial coal 
Here is Southern’s modern approach to boiler-room problems: 

Scientific plant surveys—recommendation and selection of the most 
logical coal—carefully conducted actual burning tests. More often 
than not, the results of our surveys and tests mean big savings in 
coal purchases, plus maximum efhciency. One of our engineers will 
be glad to work with you—without obligation 

SERVICE FROM AMERICA’S LEADING COAL FIELDS—South- 

ern offers industrial buyers a wide variety of premium coals 

from the coal fields of Western Kentucky, West Virginia, 

Virginia, Eastern Kentucky, Illinois, Alabama, Arkansas and 

Oklahoma, One is right for your plant! Write, wire or tele- 


phone the nearest Southern office for complete information 


A TESTED COAL TO MEET EVERY INDUSTRIAL REQUIREMENT 


oo 
a greg 00 prarge & 


Genera! Office: 333 North Michigan Avenve, yoo 1, > 
Hires ATLANTA. BIRMINGHAM HARLOTTE, CHICA 

KNOAVILLE, LOUISVILLE, MEMPHIS, NASHVILLE, ST ome 

Sinclais Coo mpany. Ko 6. Mo -Western Representative 


Boon: Strachan Coal omg itd Montreal-Canedian Representative 








know that in those days about 20 
per cent of the fuel oil purchased 
was used for the sole purpose of 
making the oil burn compared to 
approximately 3 per cent in the case 
of present day steam atomizing 
burners.” 

Obviously, a burner that could use 
electricity or mechanical power for 
atomization was badly needed. For 
me, the prophecy made 25 yr ago by 
F. B. Orr, Assistant Vice-president 
of a Chicago public utility, is unfor- 
getable. Mr. Orr engaged my con- 
sulting service to test and analyze 
the performance of a Vulcan rotary 
cup burner, one of the very first 
burners introduced in Chicago by 
Harry Shaffer and Henry Naft. “A 
rotary cup burner of some sort will 
be the popular industrial burner of 
tomorrow,” predicted Mr. Orr. This 
prophecy was made despite the dis- 
appointing results of my tests and 
reports: that it was difficult to main- 
tain a stable flame and that the 
burner adjustment was as uncertain 
as the flip of a coin. Yet his prophecy 
became a reality. In 1926 or 1927 
the two companies came out with an 
improved rotary cup burner having 
features of design used to date, and 
these burners are still identified 
with the best rotary cup burners of 
1950 


All Air Around the Rotary Burner 


Progress can be said to flow by 
fits and starts. At first much progress 
is made through intensive work on 
improvements. Then comes a period 
of satisfaction with the progress, 
when little or no improvements are 
made; in other words, a period of 
stagnation follows. The resumed 
progress on burners had a special 
significance for me. During the past 
20 yr I made studies on the value 
of admitting “all the air” around the 
burner. The rotary burner manu- 
factured in the early days of burner 
development used only 10 per cent 
to 20 per cent of the total air ad- 
mitted at the burner and the balance 
below the burner at the furnace 
floor I traveled the country over, 
meeting the manufacturers of the 
rotary cup burners and discussed 
with them my studies and findings 

Now, in 1950, when the application 
of this principle to rotary cup burn- 
ers has increased tremendously, it is 
of interest to mention that some of 
the manufacturers told me that “al 
air around the burner” is only bene- 
ficial and practical with pressure 
and steam atomizing types of burn- 
ers. Others told me that there will 
be no improvement in the perform- 
ance of the rotary cup burners be- 
cause it already uses some air at 
high pressure around the burner 
Still others questioned my data and 
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FORCED BOILER OUTAGES 
TURBINE SANDBLASTING, 


ELIMINATED! 


Allis-Chalmers 
Silica Removal 
Service 


BEFORE 


57 Boiler shutdowns in 33 months 
with 834 boiler hours of unscheduled 


outage 


Allis-Chalmers 
Boiler Feedwater 
Service Installed 


AFTER 


Boilers and turbines operate 14 
months between scheduled cleanings! 





133 Tubes replaced. 29 Tubes w elded. 


No boiler tube failures! 





Turbines sandblasted every 4 months. 


No turbine sandblasting! 





Power Production down 50% before 


each cleaning. 


Rated power capacity is maintained! 
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Water Conditioning 
UV EQUIPMENT M CHEMICALS V SERVICE 


POWER ENGINEERIN 
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JOHN B. DAVIS, 
with 15 years eX 
perience in power 
plant water con- 
ditioning, is one © 
lu nat the Ae 
el pre located ar 
ri country to advise you of cor 


ilar results from A-€ 


Service, chemi als 





ater conditioning equ'P” 
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ment chemicals and service. 








5 for you 


ALLIS-CHALMERS, 953A $0. 70 ST. 
MILWAUKEE, Wis. 


th him today at your 


«ce for complete in- 
Gentlemen 

Please send me specific information on 

A-C chemicals for feedwater treatment 
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COMING SOON! 


Outstanding presentation of equipment for production 
and utilization of steam, electric, and mechanical power 


for YOUR benefit 


Over 300 informative displays and interesting demon- 
strations of latest developments for improving power 
production and utilization. 


Hundreds of new cost-saving ideas on design, installa- 
tion, operation, maimtenance, modernization, and ex- 
pansion. 


Discuss your problems and future plans with exhibitors’ 
technical experts. 


Plan to Attend -You'll Be Glad You Did! 


Auspices A.S.M.E. in conjunction with Annual Meeting 


Management international Exposition Co 


whether “all air around the burner” 
is of benefit to any type of burners 
There were some burner manufac- 
turers who told me that the oil 
burner was a packaged machine, for 
sale at competitive price, and that 
they could not afford to spend 
money, re-adapting the burner 

I continued to visit manufacturers, 
as well as prominent combustion en- 
gineers, however; and my greatest 
encouragement came from George 
P. Haynes, Engineer of the Navy 
and formerly Chief Engineer of the 
Todd Combustion Equipment Co., a 
burner manufacturer. He advised 
me that my data and graphs were 
in accord with the results obtained 
by the Navy Experimental Station 
and suggested that I publish them.* 
Though early burner manufacturers, 
such as the Helios Mfg. Co., who 
started out with “all air around the 
rotary cup burner” went broke, and 
World War II made it necessary to 
abandon efforts in that direction, the 
progress of the burner these past 
five years, has been unimpeded. For 
the writer, who saw the problems of 
rotary cup burner manufacturers’ 
representatives (The manufacturers 
of rotary cup burners were, till most 
recently, the greatest skeptics), plus 
his own problems to make such ap- 
plications practical, the progress 
was painfully slow. It was, however, 
most gratifying when Henry Naft 
Vice-president of the Enterprise 
Heat & Power Company—who en- 
gaged me in this work told me, with 
enthusiasm, after testing the first 
installation, that he had obtained 
results never before achieved at low 
load and with least adjustment; and 
to hear the Chief Engineer of the 
Todd Combustion Equipment Com- 
pany, Chicago Office, tell me that 
with air all around the burner flat 
characteristic efficiency performance 
can be had; namely, efficiency does 
not drop as fast at low load as it 
does with the rotary cup burner not 
equipped with all air around the 
burners. This shows the progress 
made in one type of burner used for 
commercial and industrial steam 
plants. Other types of burners made 
faster progress, for instance the 
change from coal to oil or gas was 
at a faster rate in the industrial fur- 
nace application as this industry is 
almost entirely away from coal. All 
of which tends to show the effect of 
ter hnologi« al and economik changes 
on the industry, and that the engi- 
neer has to meet these changes and 
work with the trend 


INSULATION METHODS 


(Continued from page 61) 


heads and lower halves of large hor- 
izontal tanks was held in place by 
tie-wires anchored to clips welded 
to the vessel surface. Removable 
heads on evaporators, tank heaters 
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DURAGAUGE 
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** Progressive 
Research 
has meant 
continuous 
leadership 
for over 


100 Years 


A few Ashcroft ‘‘firsts’’ that have anticipated the needs of industry: 


1921—Ashcroft introduces the micrometer 
adjustable pointer. 


1924—The rotary movement is announced 
by Ashcroft. 


1929—The phenol condensate plastic case 
is an Ashcroft “first” this year. 


1932— Bourdon Tubes of stainless steels are 
announced by Ashcroft research engineers. 


1936—Stainless steel movements, for greater 


service life, join the long list of Ashcroft 
Gauge features. 

1939—“K”’ Monel Bourdon Tubes, for serv- 
ices that would corrode stainless steel, intro- 
duced by Ashcroft. 


1939—Laminated phenol dials make this 
year a big one in Ashcroft development. 


1947—Ashcroft research engineers announce 
the new, revolutionary Nylon Movement’*. 


*Pat. applied for 


1850—A century of service to American Industry—1950 


MAXWELL 


TRADE MARK 


MANNING 


STRATFORD, 


1) ASHCROFT Gauges 


-A Product of 
MANNING, MAXWELL & MOORE, 
CONNECTICUT 


INC, 


Makers of ‘Ashcroft’ Gauges, ‘Hancock’ Valves, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and ‘Micro- 
sen’ Electrical Instruments. Builders of ‘Shaw-Box’ Cranes, ‘Budgit' and ‘Load Lifter’ Hoists and other lifting specialties. 
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@ New analytical methods 
@ Invaluable application data 
@ Practical short-cut methods 


STEAM TURBINES 
AND THEIR CYCLES 
KENNI 8 GAs ISBURY 


NEW METHODS and DATA 


The author discusses the deter 


n f steam 


10-DAYS EXAMINATION 
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ind simila indi- 
vidually insulated so that the heads 
can be removed without disturbing 
the adjacent insulation and so that 
the insulation on the heads can be 


equipment were 


replaced 

Ir ati on ducts, flues hoppers 
and fan housings was protected by 
metal corner beading strips which 


not only prevent the tie wires from 


removed and 


nsulation along the 
make an attractive 
n. All outstanding 

ctions on these 

insulated 

th molded material cut to fit the 
narrow surfaces. Insulation around 
bolted or hinged doors in fan hous- 
ings or ducts was cut back so as to 
permit the full opening or removal 
of the doors, without disturbing or 
damaging the insulation 

Indoor pipe insulation was finished 
vith pasted canvas jacketing, cut 
back to avoid contact with hot sur- 
faces such as pipe bearings, etc. A 
strip of asbestos cloth was pasted on 
the insulation surface in the cut- 
away area 

An asphalt-saturated and coated 
asbestos felt jacket was the finish 
used for outdoor pipe insulation. In 
the case of fittings, pipe bends and 
other points where the weather-re- 
sistant jacket could not conveniently 
be applied, an asphaltic asbestos 
plastic coating was used instead 

Like indoor pipe insulation, indoor 
equipment insulation was finished 

th a pasted canvas jac ket, cut back 
near hot metal surfaces to prevent 


cutting into the 


edges but also 


=I equipment vere 


scorching. Outdoor equipment in- 


sulation was coated with asphaltic 
ashe stos p applied over a layer 


f wire mesh 


FIRE YOUR GAS SAFELY 
(Continued fron page 77) 


combustion 
conditions (as 
hange in firing 
conditions), form an explosive mix- 
ture with air and become ignited by 
a burner flame, a local hot surface 


products of incomplets 
may under certair 


auring a sudaer 


1 spark. This type of explosion 
has been duplicated experimentally 
n small test installations Obviously 
flame-failure safeguards cannot pre- 
vent an explosion of this kind 
Combustibles Recorder Offers Promise 

Possible application of another 
of device—a combustible re- 
which continuously analyzes 
gases—gives promise of 
preventing explosions 
products of com- 

are operating 

resulting from flame 

ve direct release of un- 
gas into the firebox. The 
nstallations would be ar- 
an alarm before ex- 

ms deve lop and late 
to shut 

ctory Mu 


working with 


(Qin 


S155 
A COMPLETE 


FUEL OIL 
Moy neha 


FLAME CATALYST 

Nalco SR-155 promotes more com- 
plete combustion of fuel oil by 
lowering ignition temperatures of 
low-volatility elements. 





SMOKE ELIMINATION 

When fuel oil burns completely — as 
it does when SR-155 is used—there 
is no smoke nuisance at any time. 





SOOT REMOVAL 

Nalco SR-155 removes accumulated 
soot from flues, tubes and walls, then 
keeps fire-side surfaces clean! 





SLUDGE PREVENTION 

Old oil sludge in lines, tanks and 
preheaters is gradually removed — 
No new sludge can form while you 
use SR-155 





CORROSION INHIBITOR 
Corrosion can be an expensive 
problem whea it occurs in fuel lines, 
storage tanks and burner parts 
Nalco SR-155 stops corrosion and 
prevents its recurrence 





NALCO SR-155 Fuel Oil Additive — 
a single liquid compound — does the 
work of two, three or more addi- 
tives At a cost lower than many 
single-purpose chemicals! Dosage is 
usually one gallon or less of SR-155 
to 1,000 gallons of fuel. Just pour 
it in the storage tank and watch it 
clean your boiler furnaces, improve 
heat transfer, and cut fuel costs. 
Full details on Nalco SR-155 sent 
promptly upon request. 


NATIONAL ALUMINATE 
CORPORATION 


6224 W. 66th Place © Chicago 38, Illinois 
Canadian inquiries should be 
addressed to Alchem, Limited, 
Burlington, Ontario, Canada 


Serving Industry through 
Practical Applied Science 





SIZE IS NOT 
IMPORTANT 


The Roaring River Hydroelectric Develop- 
ment designed and constructed for Jamaica 
Public Service Company Ltd., Jamaica, B.W.1. 
Water is diverted from springs at the 
source of Roaring River through a pipe 


mere it ie eomverted ite 4500 bv “Ot Our work includes engineering 
and construction for varying projects, 
large and small. Each receives the same 
technical skill and attention. Our broad 
experience is available to all branches 


of industry. 





This Service Building for Alexandria and 
Arlington Area, designed and constructed for 
Virginia Electric and Power Company, houses 
offices for outside departments and general 
storerooms. 


Manufacturing Building at Watertown, Massa- 
chusetts designed and constructed for The 
Prudential Insurance Company for pancy 
by Manning, Maxwell & Moore, Inc. The total 
floor area is 136,000 sq. ft. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE # WEBSTER, INC. 








“Panacoil EVAPORATORS 


for STATION HEAT BALANCE or FRESH WATER SUPPLY 


Shop View of SALT AND FRESH WATER EVAPORATORS 
built by PARACOM for Sean jvon Steam Electric Station, 
Porto Rico W oter Resources Authority, Son Juan, Porto Rico. 
jockson & Moreland, Boston, Mow., Consulting Engineers 


HERE’S A JOB WE'VE BUILT FOR SAN JUAN, P. R. 


Wherever pure water is needed for boiler feed makeup, process 
work or general plant operation, a PARACOIL EVAPORATOR is a 
proven, time-tested means of handling any kind of initial raw water — 
salt or otherwise. 

They are ruggedly built—dependable—and easily maintained. 
Specific requirements dictate the design. Our years of experience in 
building units of this type— and other power plant apporatus— assures 
you of the correct solution to your problem. We invite your inquiry. 


DAVIS ENGINEERING CORPORATION 
1062 fest Grend Street, Hizabeth 4, New Jersey 
30 Reckefeller Pleza, New York 20, New York 
CONTROL SCALE AND “ 

CORROSION ,.... ~ 


Vy 


IN POWER PLANT 
EQUIPMENT 


Control scale and corrosion in boilers, steam and condensate 
lines, water jackets, condensers — wherever water is used 
with WRIGHT WATER-CONDITIONING CHEMICALS. 

There is a Wright Field Engineer near you who will help 
with your water conditioning problems. 





BOOTH 260 @ 
NATIONAL CHEMICAL 
EXPOSITION 
CHICAGO + SEPT 5-9 CHEMICALs 


WRIGHT CHEMICAL CORPORATION 


Specielizing in Water Conditioning 
GEWERAL OFFICES AND LABORATORIES 619 W. LAKE ST.. CHICAGO 6, ILLINOIS 
Ofces in Principe! Cithes 
SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS 





LETTERS TO THE EDITORS 


(Continued from page 53) 


loss of the steam plant auxiliaries, 
and require a quick starting up of 
the steam auxiliaries 

One day, during the time of peak 
load, line trouble caused the section- 
alizing switches to open at Mantica, 
and the same trouble cut off the 
telephone line to Stanislaus. Simul- 
taneously, telephone connection be- 
tween Mantica and Stanislaus was 
broken, cutting off Stanislaus from 
telephone communication with the 
rest of the system 

At the same time, the circuit 
breakers at Bay Shore opened, 
breaking the connection between 
Bay Shore and Mantica. Also, the 
tie-line between Bay Shore and the 
P.G. & E. system was cut off by the 
opening of another circuit breaker 
at Bay Shore 

The result was that the entire 
load of 43,000 kw was thrown on the 
North Beach Steam Plant, which 
had a maximum capacity of 27,000 
kw. The excessive load on the North 
Beach station caused the frequency 
to drop and the increased load on 
the boilers similarly resulted in a 
drop in steam pressure. North Beach 
requested permission from the sys- 
tem dispatchers to drop part of the 
load. The dispatcher refused, order- 
ing North Beach to hold on until 
normal operating conditions could 
be restored. 

Due to the drop in frequency, the 
Sierra and San Francisco system 
could not be synchronized with the 
P.G. & E. system 

One 20,000 kw hydroelectric gen- 
erator was available at the Kerchoff 
plant of the San Joaquin Light & 
Power Co. through a transmission 
line from Kerchoff through Modesto 
to Mantica 

Direct telephone communication 
between Bay Shore and Kerchoff 
was not possible, but a message 
could be sent by relay from Bay 
Shore to Mantica; Mantica to Mod- 
esto; and from Modesto to Kerchoff, 
one operator relaying the message 
to the next 

Kerchoff was directed to cut one 
generator off from the San Joaquin 
system and in on the Kerchoff- 
Modesto-Mantica line, which was 
cut in on the Bay Shore-Mantico 
section of the Bay Shore-Stanislaus 
line. Kerchoff was directed to lower 
its frequency until it overtook the 
still dropping frequency of North 
Beach. When this was accomplished, 
Bay Shore synchronized with the 
transmission line. Kerchoff was then 
directed to bring the frequency up 
to standard, at which time Bay 
Shore closed the tie-line with the 
P. G. & E. system. This was possible 
because North Beach plus Kerchoff 
totalled 47,000 kw, whereas the load 
was 43,000 kw 

When telephone communication 
with Stanislaus was restored, Man- 
tica synchronized with Stanislaus 

The time required to perform 





For 3500 years, 
ramic fiber resisted rot 


in an Egyptian tomb... 


Now... Johns-Manville 
makes ramie fiber into 
the rot-resistant packing... 





That's why MAVALON stands up 


where other packings fail! 


IN PLANT AFTER PLANT, this new Johns-Manville 
packing made from ramie fiber is establishing new 
records in reciprocating service against fresh or 
salt water, brine, cold oil and many other liquids. 

Navalon’s rot-resistant properties are only one 
reason for these outstanding performance records. 
Navalon also has the high tensile strength inherent 


Johns-Manville 


in ramie, nature’s strongest fiber. An exclusive 
Johns-Manville process of manufacture gives it 
unusual lubricating properties, too—another rea- 
son for its ability to outlast other cold liquid 
service packings. And, in addition, Navalon is 
free from any tendency to score. 

In the toughest service, users are finding that 
this unique combination of properties not only 
means less repacking—it means less wear on rods 
and plungers as well—money-saving performance 
all around. 

Why not investigate Navalon as a means of 
increasing packing life and reducing costs in 
your plant? Get in touch with your 
packing distributor, or send for 
folder PK-32A that tells the full 
story. Just fill in the coupon below. 


Johns- Manville 
Box 290 
New York 16, N. Y. 


Please send me your folder on Navalon Packing (PK-32A). 


Name__ 





Company — 
Address 








City — 





ee 


PG9 











Nicholson Expansion Steam Traps 


SET RECORD FOR 
LOW MAINTENANCE 


FOR All 

STEAM OR 
HOT WATER 
EQUIPMENT 


Radiators 
Seperetors 
Paper Machinery 
Pipe Coils 
Kettles 
Railway Coaches 
Dry Kilns 
Vulcanizers 
Switch Heaters 
Leundries 
Plasne Molding 


Presses, etc 


Catalog 250 


or see Sweet's 


.. 


@ Only One Moving Part 
@ No Pins, Bearings, Links to Wear Out 


Here is an illustration of how Nicholson's extreme simplic 
ity is cutting trap maintenance costs. In the 2 years Brad- 
shaw & Co. have been distributing Nicholson expansion 
steam traps in the Pittsburgh area they have installed 444 
units. Not one order for repair parts has been received. 
And examinations of traps in continuous service for at least 
18 months, at steam pressures to 250 Ibs. have shown no 
valve cutting 


Other features: easily installed; discharge air as efficiently 
as water: no air-binding; hardened stainless steel! valve, seat 
Lengths, 18" to 40". Pressure, 0 to 250 Ibs. without change 
of valve or seat 


W. H. NICHOLSON & CO. 


160 OREGON STREET, WILKES-BARRE, PA 











CHIMNEYS 
FURNACE 


- 





AMERICAN C 


BRANCHES 
TON @ PHILADELPHIA @ CLEVELAND 
@ FITTSSURGH @ CHARLOTTE 


Consult Us For: The 


MAINTENANCE DEPARTMENT 


of 
WORK... CONDENSER SERVICE 


BOILER SETTINGS & ENGINEERING CO., INC. 


ae "7 


100 RIVER ST. HOBOKEN, N. J 
Offers te do 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 


ANYTHING WITH TUBES 


24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 
SATURDAYS - SUNDAYS 
HOLIDAYS 
WE CARRY TUBES IN STOCK 
CALL — TELEPHONE: Dey and Night 
NEW YORK: REctor 2-9363 
HOBOKEN: HObeken 3-4428 


S. Pevl, Minn 
Day—Nester 9675 - Night—Emerson 3219 
Chic , wi 
Dey—STate 2-1415 « Night—SHeldroke 3-4735 





Boston Moss 
Day—lLAfeyette 3-109) - Night—MYetic 64552 
Tulse, Oklo 
Dey—Twlse 5-7717 - Night—Tulse 4-4060 
Phile, Pa.: Day—Wilmington (Dei.) 7151 
HIMNEY CORP. Night—Chester (Pa.) 2-4576 
New Yerh 3, WN Y Baltimore, Md; SAratege $285 
Atlanta, Ga. Dearborn 4477 
Weshington, D. C.: Rapublic 4875 
les Angeles, Col: TRinity 7861 











these operations was 20 minutes, due 
mainly to the time required to relay 
messages from Bay Shore to Ker- 
choff 

I relate this experience to illus- 
trate the type of operating problems 
that arise on Pacific Coast power 
systems where widely separated 
power stations are connected by 
long transmission lines. In a more 
compact area, distances are smaller, 
stations more numerous, and as a 
consequence different conditions 
exist. In the case just described, 
the auxiliaries at North Beach were 
not involved in the disturbance 
Los Angeles, Calif 

Howarp T. Livincston 


ASME FALL MEETING SEPT. 19-21 
AT WORCESTER 


THe American Society of Me- 
chanical Engineers will hold its Fall 
Meeting in Worcester, Mass., Sept. 
19-21 at the Hotel Sheraton. Some 
50 papers in such fields as heat 
transfer, management, rubber and 
plastics, textiles, power, machine 
design, safety, gas turbine power, 
fuels, hydraulics, materials handling, 
production engineering, metals en- 
gineering and wood industries will 
be delivered at 24 technical sessions 
Appropriate to the New England 
locale, there will be four textile 
sessions. An ASME analysis of tex- 
tile mill modernization will feature 
one of the sessions 

James D. Cunningham, president 
of the society, will speak at the 
President’s Luncheon on the open- 
ing day of the meeting. The society 
will be welcomed by Mayor Andrew 
B. Holmstrom of Worcester, himself 
an ASME member. The Worcester 
Section of the society will act as host 
to the meeting. John Woodman Hig- 
gins, chairman of the board of the 
Worcester Pressed Steel Co., is gen- 
eral chairman of the Fall Meeting 
Committee 

Dr. James R. Killian, Jr., presi- 
dent of Massachusetts Institute of 
Technology, will be the banquet 
speaker, on Wednesday evening, 
Sept. 20. The Wood Industries Divi- 
sion of ASME will hold a luncheon 
the following day at which Nathan 
Tufts, vice president and general 
manager of the New England Box 
Co., Greenfield, Mass., will speak on 
‘Words to Watch in New England.” 

Problems of conversion from coal 
firing to oil firing will be discussed 
at a combined fuels and power ses- 
sion. The safety, management and 
materials handling divisions of the 
society will cooperate to sponsor a 
technical session. Papers to be pre- 
sented at the session will deal with 
building safety into textile machin- 
ery, dust hazards relative to grind- 
ing operations and the declining 
accident rate due to substituting 
machines for men in materials 
handling operations 





TIVE! EFFICIENT’ 


VALVE CONTROL 
AT LOWEST COST! 


Post 





Producer 


QUALITY 
Specialized Process 


EQUIPMENT 


Babb ift 


~ Wdusta o— 
SPROCKET 1 M 


‘wry 
1 CAarn Gurtde 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 


@ Here's easy, convenient, instant control of 
overhead, ovut-of-reach valves—right from the 
floor! No expensive apporctus! Ne switches! 
Nothing to breck down when most needed! 
BABB! Adjustable Sprocket Rim with Chain 
Guide, with only four simple ports, gives you 
positive efficient valve control at lowest cost! 


@ Prevents accidents, prevents waste, provides 
efficient control, and saves money. A ro 
of 10 ADJUSTABLE sizes fits all valve wheels, 
with rising or non-rising stems, from 2 to 
inches in diameter 
Distributors in Principal Cities, or send for 
Cataleg Folder PE-2 and name of neorest 
distributor 





BABBITT STEAM SPECIALTY CO. 
1} Babbitt Square 


NEW BEDFORD, MASSACHUSETTS 


Pritchard’s New 
HYDRYER* 





e@ Removes Moisture from Instrument Air 
e@ Assures More Accurate instrument Readings 
@ Dehydrates Other Gases, Liquids 
Hydryer available in standard sizes or 
built to your requirements...No spe- 


cial installation required ... dual ad- 
sorbers assure continuous drying action. 


Write for FREE Bulletin No. 16.0.080 


*Reg. Trade Mark 





EQUIPMENT DIVISION 
e 


d Ave . Kansas City 6, 





District Offices: Chicago * Houston 
New York + Pittsburgh + Tulsa + St. Lowis 





Representatives in Principal Cities 


yeptember 1950 


When boilers wore bustles, Egbert 
— the maintenance man — was a 
busy fellow. Tubes never seemed to 
“come clean” no matter how hard 
he tried. Scale builds up more slowly 
in modern boilers. But it can be a 
bigger, more costly headache. That's 
why thousands of modern boiler 
plants around the world use power- 
ful, fast-acting Wilson Tube 
Cleaners. 

Egbert’s eyes would shine if he 
could see how quickly and thor- 
oughly Wilson Tube Cleaners re- 
move scale and other deposits from 
boiler tubes. There is an easy-to- 
handle Wilson Tube Cleaner for 
every kind of scale — hard or soft, 
thick or thin, variable in depth. A 
large variety of cutter heads and ac- 
cessories make it simple to clean 
straight or curved tubes. Wilson 
Tube Cleaners — driven by air, 
steam, water or electricity —do a 
“custom” job, save down-time, are 
more economical. 

For fast, easy rolling... 
WILSON-DUDGEON TUBE EXPANDERS 
Use them to re-roll old tubes or in- 
stall new ones. Precision manu- 
factured Wilson-Dudgeon Tube Ex- 
panders insure solid seating, easy 
rolling. All sizes, in flaring and non- 
flaring types, available. 


WRITE FOR BULLETIN 47-A 








v. 


7 


on Tube Cleaners and Bulletin 380 on Tube Expanders. 


THOMAS C. WILSOM, INC, 21-11 44th AVENUE, LONG ISLAND CITY!, WM. Y. 


WILSON TUBE 


WILSON-DUDGEON TUBE 


POWER ENGINEERING 


CLEANERS 


EXPANDERS 
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ERNST WATER COLUMNS 


& LIQUID LEVEL GAGES 


For Every Application 


Split Glond Water Gages 
Mico Shields and Gaskets 
Gege Glass Illuminators 
Sight Flow Indicators 
Sofety Plastic Guards 
Sight Gloss and Discs 

Flat Gloss Inserts 





Tubslor Glasses 
Try Cocks, Etc 


Ernst Water Column Gage Co. 


LIVINGSTON N 


lustrated in color in Bulletin 2-A, 24 pp 

In three sections, the first details the 
design, application, construction and op- 
eration of available types, with text sup- 
plemented by photos and drawings show 
mg the operation and working parts 
Sizes, dimensions, prices and capacities 
are presented in tabular form Special 
purpose and corrosion resistant syphons 
are covered in Section 2. Typical applica 
tions of steam jet syphons in pumping 
heating end mixing are included in 
Section 3. Schutte and Koerting Co 


Arch—The 


Double-Hung Refractory 
1 3 company's 


special advantages of 
pendulum-hung principle of supporting 
arches, now incorporated in a refractory 
ing imeulated arch. are discussed in this 
ingle-sheet bulletin Illustrates this de 
an which permits m of movement 
without disengaging tiles and re 
duces mechanical spalling of refractories 
George P. Reintjes Ce 


Handbook on Insulating Material 
137 Form ©91051, 36 pp. tells the com- 
plete story m normal temperature appli- 
ations of company’s PC Foamglas insula- 

idea new information on its in- 
floors-on-ground:; the use of 

ning for receting 

walls, and for cell 

contains technica! 

data essory materials avail 
able description of trowe finishes for 
t application Pittsburgh Corning Corp 


Selection Data on Lighting Fixture 
138 Hangers—Catalog 50, 80 pp contains 
general and detailed information, includ- 
ng specifications nm disconnecting and 
lowering ghting ures hangers ac 
cessories ia * and parts. Sec- 
tionalized for easy erence, photos and 
drawings show construction principles, op- 
erating features typical installations 
modifications and component parts for 
both indoor and outdoor units. Unit pack 
ages for diversified outdoor lighting are 
described. Shock absorbers, pulleys, rigid 
and adjustable pension fittings are 
presented talls on new suspension 
yokes and nounting units 
The Thompson 


CATALOG LIBRARY 


(Continued from page 50) 


about acc 


lire< 


sion resistant concrete are listed for many 
industries and also given, are the answers 
questions often asked about it Lum 
te Di i Universal Atias Cement Co 


Corrosion Analysis Excellent work 
277 :: Z lata n < anic corrosion is 
sined n this 8 technical study of 
concentre cells, reprinted 
Corrosion Reporter Vol. 3, No. 1 
concentrat cells, the metal 
oxygen ce type, reversible 

their practical aspects 

nin hg or prevent 

€ corrosion Tllus- 

showing conditions 

sion The Inter 


Data on Plexiglas -This 
der of technical and ap- 
rmation on Plexiglas sheets, 
rods and molding powders, covering their 
workability physical properties, available 
kK nesses In data sheets on the 
and adve ce f Plexiglas in large 
ghting designs of coffers 


Technical 
8 


nf 


photos of installation and a discussion of 
room lighting. Rohm & Haas Co 


Wired Television -Illustrated Bulle- 
279 tin 1025, 16 pp, introduces company's 
Utiliscope, a camera and monitor type of 
equipment designed to enable an observer 
to see where he can't look. Some of the 
many applications for this wired television 
which are described and iUlustrated include 
viewing instrument readings at remote 
points, checking boiler water levels, watch- 
ing coal flow in chutes, watching hazard 
ous laboratory tests checking furnace 
ignition. Diamond Power Specialty Corp 


Cleaning Industrial Equipment--This 
280 is a general information bulletin on 
manufacturer's service for cleaning steam 
generating, heat exchange and other in- 
dustrial equipment Also included is in- 
formation on pipe line cleaning and water 
well acidizing. Illustrations of these serv- 
ices are included, and bulletin treats in 
detail the methods ed to remove incrus- 
tations from internal surfaces economically 
with minimum of downtime. Dowell Inc 


Fiuid Reduction Mills Bulletin 
281 430-1, 8-pp, introducing company's 
fluid energy reduction mill, discusses the 
advantages of finer particle size in many 
processing operations. [Illustrates the mill 
and explains its grinding operation . w 
Wheeler Mfg. Co 


282 Rotary Tube Cleaners Bulletin 
R-105 presents air and water driven 
rotary tube cleaners and cleaner acces- 
sories. Illustrates several models and heads, 
discussing special features. Also includes 
data on motors and hose for use with 
cleaners. Roto Div., Elliott C 


CLASSIFIED ADVERTISING 
HELP WANTED 


MECHANICAL DRAFPTSMEN 

Must be experienced in powe plant lay- 
ut, piping, steel work 1 conveyors, and 
ther power plant equipment, for employ- 
ment in Milwaukee area. In your reply, 
furnish details on experience and qualifi- 
cations, age, salary required, et« Employ - 
ment Office, Wisconsin Electric Power 

31 W. Michigan Street, Milwaukee 3, Wi 


EQUIPMENT FOR SALE 





FOR SALE 


2-CLASS A. No. 26 Chicago Automatic 
Stokers, almost new High resistance 
boller front and grates. Size 6 wide 
8 deep. Stoker drive H.P. 220 voits 
3 phase; Blower Drive 2 HP. 220 volts 
3 phase. Master Jacks Stoker and 
Blower contr nit Tse n 150 HP 
Kewanee boilers pabl f a 200 
rating 


GLENWOOD SCHOOL FOR BOYS 
GLENWOOD, ILLINOIS 
PHONE 
INTEROCEAN 8-9489 























ATOMICS - 110 S. Dearborn St. 


Be Well Informed About 


ATOMICS 


ATOMICS is 
engineers. The 
o each issue are essent 
nature, written for the average engineer 
the editor ATOMICS., 

been @ pion in interpreting and 
translating the complex, highly technica! 
materia! issuing from the laboratory into 
wege every engineer con understand 
ATOMICS is the first regularly published 
ournal of its kind. The issues sparkle with 
engineering data, news of atomic power 
articles of timely interest to those con 
erned with industria process control, 
practical material for men interested In 
the technica! and engineering aspects of 


nuclear reactions. 
- Chicago 3, Ill. 


published bi-monthly 
timely articles — 
lly practical In 











1. Gaskets! 


Available with either metal to metal or 
gasketed joint as required. 


2. 50% Stronger! 

New design features compensate at points 
where excessive strain can develop... 
make stem and wedge gate connection 
50% stronger than before. 


3. Wear-Resisting Wedge Faces! 
To keep your maintenance cost down the 
wedge faces are hardened to 800 Brinell 
by the exclusive Malcomizing process. 


4. Replaceable Seat Rings! 

When necessary, you can replace the seat 
rings easily . . . fast. Seat rings have wear- 
resisting and non-galling properties .. . 
made extra hard for years more service. 


5. Full Pressure Repacking! 
No need for costly interruption of flow 
to repack. 


But check this lower maintenance cost for 
yourself. Next time you buy specify List 
960 in sizes from \%" to 2”. Rising stem 
with yoke (as illustrated) or rising stem in- 
side screw type. For pressure range 2000 
Ibs. at 100 deg. F., 380 Ibs. at 1000 deg. F. 
Specify List 990 for higher pressures. 


The CHAPMAN Valve 
Manufacturing Company 
INDIAN ORCHARD ¢ MASSACHUSETTS 
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~_-SAVE MONEY fis 
REDUCE SILICA... ». 


Permutit’Sludge Blanket Hot Process! 


$ 
2 Ee 











A leading papet plant recently installed a Permutit Sludge 
Blanket Hot Process water softener. The results of several 
years’ operation have been entirely satisfactory. Silica in the 


. 
} ' 
\) | (: \\ boiler feed makeup was reduced to 1/5 the amount previ- 
, ously obtained with a conventional type softener. 






Look at the following figures, and you won't wonder that 


. 
° \e the plant’s estimated annual savings on treating chemicals 
| ) | exceeded $6,000! 

e 


aca CHARACTERISTICS Conventional SMES 
( | \\ Silica in raw water, 3S Sid2ppm 55 55 


Silica in effluent, as Sid2ppm il 2.0 
MgO feed, ppm 76 59 


>. 
\\ iN () l'\ Parts Si02 removed per part MgO 0.6 
' . Average retention time of Mg(OH)2 in hours 47 


Contact time of water with Mg(OH)2 in minutes 92 


Hardness of effluent, a5 CaCO3ppm 21 
Average load on softener, % rated capacity 6 
Temperature In softenet 220°F 243°F 


The Permutit Hot Process offers your plant other benefits as well: 
More efficient use of magnesia! Longer filter runs! Lower turbidity 
in settling tank effluents! Greater adaptability to flow rate fluctua- 
tions! Here indeed is another achievement that spells “Permutit 
Leadership in Water Conditioning!” 
he Permutit Company, Dept 
, _ New York 18, N. Y., or to the 
Permutit Company of real. 


For Over 37 Year 


Water Conditioning Headquarters 








